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RESPONSE TO U.S. EPA AND IDEM COMMENTS DATED 
DECEMBER 26, 1995 

REVISED SITE SAFETY PLAN FOR THE PRE-DESIGN SITE INVESTIGATION 

The U.S. EPA and IDEM comments (i.e., Agnecy Comments) on the Revised Site Safety 
Plan For The Pre-Desion Site Investigation, American Chemical Services, Inc. Superfund 0 ~ 

Site, Griffith, Indiana, dated December 26, 1995, are provided below and are followed by a 
response to each agency comment prepared by Montgomery Watson on behalf of the ACS 
NPL Site RD/RA Executive Committee (i.e., PRP Response). 

Agency Comment 
1. Please provide a cover sheet for Site Safety Plan, Appendices J-L which does not state 
"Client Review Draft." 

PRP Response 
The cover sheet for Appendicies J-L (now J-0) have been revised. 

Agency Comment 
2. The SSP should acknowledge that use of heavy equipment presents its own inherent 
hazards and observers and non-essential personnel should remain a safe distance from these 
operations. 

PRP Response 
Language has been added to page 4-2, last sentence under "HEAVY EQUIPMENT'. 

Agency Comment 
3. The SSP discussed the use of remote drum openers, non-sparking tools, etc. The 
regulation found at 29 CFR 1910.120U) (5) (ii) requires material handing equipment to be 
provided with explosive containment devices or protective shields to protect operators from 
exploding containers. The SSP did not discuss if any such devices will be used at the site. 
If so, then above-cited regulation should be complied with. 

PRP Response 
Regulations found at 29 CFR 1910.120(j) (5) (ii) are now discussed under Appendix 0, 
which is referenced on page 5-10 under Drum Consolidation/Waste San1pling - Special 
Work Practices. 

Agency Comment 
4. The Emergency Procedures section of the SSP should address "critique of response 
and follow-up" to site emergencies, in accordance with 29 CFR 1910.120 (p) (8) (ii) (J). 



PRP Response 
29 CFR 1910.120 (p) applies to RCRA response to emergencies; therefore it does not apply 
to activities being performed at the site. It is not the intention of this program to include 
professional emergency response activities as part of the field operations. Thus, all site 
personnel are instructed to assess emergencies in tem1s of whether the problem can be 
solved safely with the personnel and equipment at the site, or not. If it is determined that 
site personnel are able to contain the emergency safely, they are instructed to do so. If it is 
detem1ined that the emergency is out of the realm of abilities for existing site personnel, 
evacuation and notification takes place immediately. These actions are discussed in 
Appendix H, which is referenced on page 7-2 under On-Site Communication System. 

Agency Comment 
5. The SSP should acknowledge that OSHA Construction Standards found in 29 CFR 
1929 Subpart P will be complied with if excavations are made at the site. 

PRP Response 
Excavations will only be performed during pilot/treatability testing activities. The SSP will 
be amended with the 50% and Final Design deliverables. If open excavations are 
encountered during other activities, personnel will refrain from entering them, as discussed 
an page 4-3, under "EXCAVATIONS". 

Agency Comment 
6. Use of MSDSs is an acceptable means to convey chemical hazards to site personnel. 
However, many of the MSDS sheets in Appendix B are quite outdated, and several of the 
TL V s listed are not current. The PELsffL V s should be reviewed and made current. 

PRP Response 
Montgomery Watson has reviewed the MSDSs and is in the process of obtaining updated 
information for chemicals or compounds that had MSDSs prepared prior to 1990. The 
following MSDSs are being evaluated for updated information: 

chromic acid and chromates 
thallium metal 
chromium metal/powder 
manganese metal/powder 
potassium metal 
sodium metal 
ethyl bromide 
isohexanes 
di(2-ethylhexyl)phthalate 
benzoic acid 
dimethyl phthalate 
n-butyl alcohol 
a-dichlorobenzene 
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acetone solvent blend 
cobalt metal/powder 
selenium 
magnesium metal 
zinc metal/powder 
calcium metal 
cumene 
phthalic anhydride 
carbon tetrachloride 
dibutyl phthalate 
diethyl phthalate 
isophorone 
oleic acid 



naphthalene 
hexachloroethane 
bromofonnbenzaldehyde 
1,1 ,2-trichloroethane 

p-nitroaniline 
mesitylene 
1,1 ,2,2-tetrachloroethane 

Because of the time involved with searching manufacturer and supplier "product 
information" for MSDSs with more current infom1ation than that already provided, 
Montgomery Watson will need more time to gather and evaluate data. Montgomery 
Watson will provide updated MSDS information prior to the initiation of field work. 

Agency Comment 
7. The SSP should contain a Hazard Communication Plan for the site; the SSP should be 
written in accordance with 29 CFR 1910.1200. Material safety data sheets must be 
available for all chemicals brought on site such as decontamination chemicals, gasoline and 
other fuels, equipment calibration gasses, etc. 

PRP Response 
Acknowledgment of Hazard Communication Training has been included at the bottom of 
page 1-3 and the top of page 1-4, under "EMPLOYEE EDUCATION AND TRAINING". 
A site Hazard Communication Plan has been added to the SSP as Appendix M. 

Agency Comment 
8. The SSP should contain a written respiratory protection program for the selection, 
use, and maintenance of the respirators which will be used at the site. The written program 
must be in accordance with 29 CFR 1910.134. 

PRP Response 
A written respiratory protection program has been included as Appendix N, and referenced 
on page 5-8 in the first paragraph. 

Agency Comment 
9. The SSP designates employees will be responsible for providing first aid to injured site 
personnel, hence, the regulation found at 29 CFR 1910.1030 -- Occupational Exposure to 
Bloodborne Pathogens is applicable. Employees who are designated as responsible for 
rendering first aid or medical assistance as part of their job duties are to be covered by this 
standard. It excludes employees who perform unanticipated "Good Samaritan" acts since 
such an action does not constitute "occupational exposure." If an employee is trained in 
first aid and designated by the employer as responsible for rendering medical assistance as 
part of his/her job duties, that employee is covered by all requirements of the standard, 
including Hepatitis B vaccination, post exposure incident follow-up, training, and personal 
protective equipment. 
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PRP Response 
A discussion of the bloodbome pathogens standard has been added to page 7-4 under "First 
Aid" as the last 3 paragraphs in that section. 

CCH/dlp/PJV 
J :\-1077\0072\SSP __ COM.DOC 
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SITE SAFETY PLAN (SSP) 

KEY PERSONNEL 

Site Manager: David Pieczynski 
Alternate: Philip Smith 

Site Safety Officer: David Pieczynski 
Alternate: Philip Smith 

PROPOSED PROJECT START DATE 
January 1996 

This Site Safety Plan does not supersede or in any way relieve subcontractors of 
their obligations under any applicable OSHA regulations including 
29 CFR 1910: Occupational Safety and Health Standards and 
29 CFR 1926: Health and Safety Regulations for Construction. 

Montgomery Watson personnel working at this site meet the training and medical 
monitoring requirements of 29 CFR 1910.120: Hazardous Waste Operations and 
Emergency Response. Documentation of this training and medical surveillance can 
be obtained upon written request to Montgomery Watson, Corporate Health and 
Safety Manager. 

The health and safety procedures set forth in this Site Safety Plan (SSP) are based 
on the site conditions and chemical hazards known or expected to be present using 
site data available at the time this SSP was written. This SSP is intended solely for 
the use of Montgomery Watson personnel during the activities described in this 
SSP. This SSP is subject to review and revision by Montgomery Watson's 
Corporate Health and Safety Manager (HSM) or designated alternate when it is 
deemed necessary by actual Site conditions encountered during the field activities. 
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INTRODUCTION 

This Site Safety Plan provides guidelines and procedures necessary to protect the 
health and safety of Montgomery Watson personnel during field activities. Tasks 
to be completed include: 

• Monitoring well installation 
• Soil sampling 
• Groundwater elevation measurement 
• Groundwater sampling 
• Geoprobe sampling 
• Surface water sampling 
• Sediment sampling 
• Waste sampling 
• Elevation and location survey 
• Soil borings 
• Drum Consolidation 
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1 

KEY PERSONNEL, RESPONSIBILITIES 

AND TRAINING 

GENERAL 

Training of Site personnel will conform with pertinent OSHA regulations including 
29 CFR 1910.120. There will be a pre-project Safety Meeting, during which Site 
personnel will be supplied with a copy of the Health and Safety Plan. The Site 
Safety Officer (SSO) will discuss Site operations, and workers will be instructed 
in the recognition, avoidance and prevention of unsafe activities and conditions. 
Emergency practices and procedures will be reviewed. 

The SSO has the authority and responsibility to change levels of protection in 
accordance with the guidelines of this document. In addition, the SSO and Health 
and Safety Manager (HSM) have authority to shutdown the operations should 
conditions warrant such action. 

PERSONNEL ROLES 

Project Manager (PM) 
The PM Peter J. Vagt will be responsible for general oversight of project activities 
including the health and safety plan, providing for on-site inspection of plan 
compliance, and assigning a Site Safety Officer. He will also interface with the 
agency Project Coordinators. 

Health and Safety Manager (HSM) 
The HSM Beth Darnell is responsible for maintaining proper medical surveillance 
(including pre-entry and exit examinations, if required), providing hazard 
communication information, training employees in safe operating procedures, and 
advising the PM on any matters concerning the health and safety of employees or 
the public. The HSM may be required to perform various types of area or 
personnel monitoring for purposes of determining worker exposure and proper 
selection of personal protective equipment if unforeseen chemical hazards are 
encountered. The HSM should be consulted when any changes in the 
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recommended procedures or levels of protective equipment are made. 

Site Safety Officer (SSO) 
The Site Safety Officer David Pieczynski is responsible for field implementation 
of this SSP and enforcement of safety rules and regulations. The SSO will handle 
liaison with subcontractors on matters relating to health and safety. Other 
site-specific SSO functions include: 

• Verify that utility clearance has been performed. 

• Inform local fire and police department of site activities 

• Inform the hospital of the potential of contaminated victims 

• Oversee day-to-day implementation of the SSP by subcontractor 
employees. 

• Interact with subcontractor project personnel on health and safety matters. 

• Determine levels of protection. 

• Provide "refresher" training to new Montgomery Watson and 
subcontractor site personnel on health and safety matters. 

• Verify that Montgomery Watson and subcontractor site personnel have 
received proper training and participate in a medical surveillance program. 

• Inspect and maintain (daily) safety equipment which includes calibration of 
air monitoring instrumentation. 

• Perform or direct ambient air quality monitoring as warranted. 

• Modify SSP as needed and notify appropriate persons of changes. 

• Investigate and report on-site accidents/incidents. 

• If Montgomery Watson employees enter excavations, act as the competent 
person and ensure OSHA excavation requirements are enacted. 

• Verify that Montgomery Watson and subcontractor site personnel are 
familiar with the hospital route, and that the route map is posted in the 
work trailer or site vehicles. 

• Establish detailed procedures and routes for evacuation from the site. 
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• Establish the Exclusion, Decontamination and Support Zones at the site, 
as necessary, and provide means of securing the work area. 

• Implement and direct confined space entry procedures if under the scope 
of work. 

The SSO will hold initial startup and daily safety briefings with Montgomery 
Watson staff and subcontractors. Daily checklists will be maintained, and kept in 
the field (i.e., on-site) during site operations. Once site activities (or a phase of 
work) is complete, the checklists will be logged and filed with Consultant's 
Secured Files. It is not anticipated that these forms will be submitted to the 
Agencies, but these documents will be made available as required by the UAO. 
The SSO will use the comprehensive and daily checklists found in Appendix A 
when conducting the briefings. 

The SSO will report accidents such as injury, overexposure, or property damage 
to the HSM, and will consult with the HSM on specific health and safety issues 
arising over the course of the project. 

EMPLOYEE EDUCATION AND TRAINING 

Personnel activity involved in site activities must participate in routine health and 
safety education and training programs. These programs directed by the HSM are 
designed to provide employees with a thorough knowledge of hazardous materials, 
health and safety hazard potentials and compliance with federal OSHA 29 CFR 
1910.120(e): 40-hours initial off site instruction, 24-hours on site supervised 
work, 8 hours annual review course, supervisor's additional 8-hours specialized 
training, and U.S. EPA requirements. Verification of employee training will be 
maintained in the field files during site operations and returned to the office files 
each time field operations cease. The Health and Safety Training includes the 
following: 

• General Safety Rules 
• Basics of Chemistry 
• Basics of Toxicology/Physiology 
• Hazardous Materials (types/characteristics) 
• Hazard Communication Information 
• Respiratory Protection 
• Respirator Training 
• Chemical Protective Clothing 
• Decontamination Procedures/Personal Hygiene 
• Confined Space Work/Safety 
• Atmospheric Testing/Sampling Procedures 
• Emergency Response Procedures 

Montgomery Watson personnel have been trained under the Hazard 
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Conununication Standard (Appendix M). The Montgomery Watson SSO will have 
received additional training related to specific responsibilities. This will include 
instruction (formal and informal) in the use of air monitoring equipment to be 
utilized on-site. In addition, the SSO will be certified and current in Red Cross 
first-aid and cardio-pulmonary resuscitation (CPR). 

Health and Safety Plan Training 
An on-site "start-up" health and safety meeting and daily morning safety briefings 
will be held by the Montgomery Watson SSO. These meetings will include a 
discussion of the health and safety considerations for Site activities, and necessary 
protective equipment. Emergency procedures will be reviewed with Site 
personnel. The use, limitations, and inspection of air-purifying respirators will be 
discussed and proper personal and equipment decontamination procedures and 
protocols reviewed. 

MEDICAL SURVEILLANCE PROGRAM 

Employees involved with this project work will participate in a medical 
surveillance program under the direction of an Occupational Physician. This 
program includes baseline, annual or bi-annual, and exit examinations. The typical 
annual or bi-annual physical examination protocol includes: 

• Comprehensive Health and Exposure History 
• Physical and Neurological Evaluation 
• Chest X-ray 
• Electrocardiogram 
• Urinalysis 
• Stool Occult Blood 
• Blood Chemistry Profile 
• Hematology Profile 
• Pulmonary Function Testing 
• Audiometry 
• Vision Testing 
• Blood Lead Level 
• Lyme Disease 

In addition, if there is evidence of exceptional occupational exposure, optional 
medical testing for heavy metals, RCB cholinesterase, serum PCB level, and 
reticulocyte count is performed with approval of the HSM. 

Additionally, employees are evaluated to determine if they are physically able to 
perform work while using respiratory protective equipment, in compliance with 29 
CFR Part 1910. 

T~e medical history records for Montgomery Watson personnel will be maintained 
with Montgomery Watson's medical monitoring physicians. 
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SITE DESCRIPTION/HAZARD SUMMARY 

SITE OVERVIEW 

The ACS site is located at 420 South Colfax Avenue in Griftlth, Indiana. The site 
is bordered on the east and northeast by Colfax A venue. The Chesaapeake and 
Ohio railway bisects the site in a northwest-southeast direction, between the fenced 
On-Site area (north) and the Off-Site Area (south). On the west and northwest, 
south of the Chesapeake and Ohio railway, the site is bordered by the abandoned 
Erie and Lackawanna railway, and the active portion of the Griffith Municipal 
Landfill. North of the Chesapeake and Ohio railway, the site is bordered on the 
west by wetland areas. The northern boundary of the site is fanned by the Grand 
Trunk railway. (Figure 2) There are five land disposal areas at the ACS site: On
Site Containment Area, Still Bottoms Area, Treatment Lagoons, Off-Site 
Containment Area and Kapica!Pazmey Area. The Griffith Municipal Landfill is 
located within the boundaries of the site, however, it is not a part of the Remedy 
at the site. The Griffith Municipal Landfill is an active solid waste disposal facility 
and has operated since the 1950s. 

Based on infonnation provided by American Chemical Service, Inc., the ACS 
facility began operation in May, 1955 as a solvent recovery facility. Solvent 
recovery remained the primary operation performed on-site though in the late 
1960s, which the manufacture of small quantities of specialty chemicals began. 
These manufacturing operations included treating rope with fungicide, bromination 
and treating ski cable. 

In 1961, ACS sold a two-acre parcel to John Kapica, and in 1962 Kapica began 
the operation of his drum reclaiming business at the location. Operations at Kapica 
Drum, Inc. consisted of drum reconditioning. Kapica Drum was sold to Pazmey 
Corporation in February 1980. Kapica!Pazmey operated from 1980 to 1987. The 
Pazmey Corporation was sold to Darija Djurovic in March 1987. 

ACS' solvent operations involved spent solvent mixtures containing alcohols, 
ketones, esters, chlorinated solvents, aromatics, aliphatics, and glycols. In the 
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early years of operation, spent solvents were stored in 55-gallon drums at various 
locations at the Site. Solvent recovery was performed in batch evaporation units, 
which were charged by pumping material directly from 55-gallon drums into the 
evaporation vessels. Still bottoms from the evaporation vessels were disposed in 
the Still Bottom Pond, prior to the installation of incinerators at the facility. ACS 
installed its flrst incinerator in 1966 and installed a second incinerator in 1969. The 
incinerators were used to burn still bottoms and non-reclaimable materials 
generated at the site, and wastes from off-site. The incinerator units were 
dismantled in 1977. 

From 1970 to 1975, the spent solvents reclaimed at the Site were similar to those 
which were handled in the 1960s. However, an increasing percentage of 
shipments were received at the Site in bulk tanker trucks. In addition, the batch 
manufacturing processes were expanded during this period. A lard oil process 
which utilized tallow and animal rendering was used to manufacture a lubricant 
product. This process, along with a soldering flux operation, were discontinued 
prior to 1990. In 1971, the additive manufacturing area was built. Various 
detergents, lubricants, and chemical additives were manufactured, in addition to 
soldering flux, various amines, methanol, formaldehyde, sodium hydroxide, and 
maleic anhydride. An epoxidation plant was constructed in 197 4 and a 
bromination operation using hexane was added in 1975. At various times up until 
1990, the epoxidation plant used toluene or benzene as a reaction carrier. 

Some time between 1975 and 1990, the solvent distillation units were replaced 
with new units though the types of solvent wastes reclaimed remained essentially 
the same. Spent solvent and reclaimed solvent recovery tank farms were 
constructed during this time period and the majority of the spent solvent waste 
streams were shipped in bulk tanker trucks, although drummed wastes were still 
processed. A hazardous waste drum unloading dock and storage area were built 
in the early 1970s, with spill containment curbing and a sump area added at a later 
date. In September, 1990 ACS lost its Resource Conservation and Recovery Act 
(RCRA) interim status, and hazardous waste operations ceased. Clean closure of 
hazardous waste units was accepted by the Indiana Department of Environmental 
Management in 1992 and ACS currently operates as a chemical production facility 
at the Site. 

SCOPE OF WORK 

The Pre-Design Work Plan was prepared in response to the Unilateral 
Administrative (UAO) Order issued by the United States Environmental Protection 
Agency (U.S. EPA), Region V, on September 30, 1994, by Montgomery Watson 
Americas, Inc. (Montgomery Watson) on behalf of the Respondents. The purpose 
of the Pre-Design task is to develop additional data needed to prepare the 
Remedial Design for the site remedy. 

The purpose of the groundwater contamination extent investigation is to determine 
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the current extent of groundwater contamination. The extent of groundwater 
contamination was previously determined during the RI through a combination of 
permanent (i.e., monitoring wells) and temporary water sampling points (i.e., 
geoprobe-type sampling points). Because of the time that has past since the RI, an 
additional investigation is needed to determine the current extent of groundwater 
contamination related to the ACS NPL site. 

The purpose of the Detection/Compliance Monitoring Program is to determine if 
the extent of the groundwater contamination changes during the period prior to the 
installation of the Perimeter Groundwater Containment System. After installation 
of the Perimeter Groundwater Containment System, the Detection/Compliance 
Monitoring Program will be moditied to monitor the effectiveness of the Perimeter 
Groundwater Containment System. 

The purpose of the wetlands investigation is to provide additional delineation of 
potential contaminant impacts identified in the wetlands. The investigation will 
focus on conducting additional sampling in the vicinity of RI sampling locations 
west of the ACS plant and north of the On-Site Containment Area. 

Tracer Investigation 
The tracer investigation will focus on four areas: Wetlands, north of the Grand 
Trunk Railroad, vicinity ofMW-7, and in the Vicinity of well MW-6. In the cases 
of the wetlands north of the Grand Trunk Railraod, and MW -7, the goal is to 
locate the edge of the plume (i.e., non-detection of VOCs ) leading to the 
installation of a monitoring well. In the case of MW -6, the goal is to determine if 
contamination from the town of Griffith underground storage tank has impacted 
the groundwater in the vicinity of MW-6. Groundwater samples will be analyzed 
in the field for a target list of VOCs. 

Well Installation 
Based on the results of field testing, additional wells will be installed to verify the 
extent of groundwater contamination. Based upon the available information, three 
Upper Aquifer wells are proposed at this time (MW-25, MW-26, and MW-27) 
(Figure 3-2). During the RI, the extent of the VOC plume was determined with 
a similar temporary sample location technique (i.e., the Tracer Investigation). The 
proposed wells would be located at the limits of this previously identified VOC 
plume. Additional wells may be proposed based upon the above described field 
investigation results. 

The available water level data indicates that the six residential wells nearest to the 
site are located upgradient of the site. To complete the detection/compliance 
monitoring program, three additional Lower Aquifer well (MW28, MW-29, and 
MW-30) are proposed (Figure 3-2). One well, MW-28, will be located to the 
east of Colfax Road between the site and a group of six residential wells, MW-29 
will be located below the plume to monitor the vertical migration of the plume, and 
MW-30 will be installed downgradient ofMW-9, to determine ifVOCs are present 
in the lower aquifer. 
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The Upper Aquifer wells will be installed with 10-ft screens at the top of the clay. 
The Lower Aquifer wells will be double-cased through the Upper Aquifer. The 
installation depth of each well are discussed in the Pre-Design Work Plan .. The 
new wells will be sampled during the first Detection/Compliance Monitoring 
sampling round. 

Residential Well Monitoring 
The goal of the residential well monitoring program is to determine if groundwater 
contamination from the ACS site is impacting residential drinking water. Samples 
collected during the RI did not detect contamination of residential drinking water, 
consistent with the RI groundwater monitoring well results. The Detection 
Compliance Groundwater Monitoring System will be used to determine the need 
for the collection of samples from nearby residential wells, and to determine which 
wells will be sampled. 

If sampling of residential wells is conducted, the samples will be analyzed for CLP 
VOCs, SVOCs, PCBs, or selected metals at DQO Level IV using the CLP 
Statement of Work according to the QAPP and FSP. The results will be provided 
to the U.S. EPA and the IDEM, who will be responsible for providing the results 
to the well owners/users. 

Wetland Sampling 
Surface water samples will be collected from the drainage ditch that runs on the 
north and west of the wetlands and a tributary (Figure 3-3) One surface water 
sample will be collected at an upstream location and four in downstream locations 
and within pooled water within the wetlands (i.e., the tributary). The upstream 
sample location will provide an indication of the quality of the surface water 
entering the ditch from off-site. Surface water samples from the ditch will provide 
an indication of the quality of the groundwater discharging to the wetlands, 
although such samples will also include potential effects from upstream influences 
and groundwater discharge from areas on the opposite site of the ditch from ACS. 
Samples will also be collected from standing water in the wetlands, if possible. 
Water samples of standing water in the wetlands would provide the best data to 
evaluate the potential impacts of groundwater discharge to the wetlands, and up 
to three such samples may be substituted for downstream ditch samples as 
conditions permit. Surface water samples will be analyzed for VOCs, SVOCs, 
PCBs, zinc, cadmium, lead, mercury, cyanide, and iron at Level IV DQO using 
CLP Statement of Work according to the QAPP and FSP. 

CHEMICAL HAZARD SUMMARY 

Site Chemical Hazards 
Substances of Concern - A wide variety of potential substances of concern have 
been identified at the ACS Site. The following discussion highlights those 
chemicals, chemical groups, and materials which appear to pose the greatest health 
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and safety concerns (Appendix B). These are discussed in relation to the matrix 
(i.e., soils, surface water, sediment, groundwater) in which they occur. All sample 
matrixes indicate contamination to some extent. 

Health and Safety Related to Substances of Concern- Because the number of 
individual organic and inorganic chemicals and compounds is so extensive, it 
would be excessive to discuss each one individually. Therefore, they are discussed 
below as groups or classes. 

Polynuclear Aromatic Hydrocarbons (PAHs) - This group includes a great 
number of chemical compounds which are common in our environment and vary 
widely in their potential impact on human health. Some of the most powerful 
carcinogens are P AHs. Most P AHs occur in the environment as complex mixtures 
which consist of both carcinogenic and non-carcinogenic PAHs. The toxic effect 
ofPAHs through absorption (by way of inhalation, ingestion, or dermal contact) 
appears to be based on a high level of exposure over a relatively long time period. 

Halogenated Hydrocarbons - These compounds are highly mobile, migrating 
easily through water, air, and soil. They are persistent in the underground 
environment, although they may degrade at the surface under the influent of ultra
violet light. 

Halogenated hydrocarbons may act on the central nervous system, either as a 
stimulant or depressant. Mild exposure may cause such symptoms as dizziness, 
nausea, abdominal pain, and vomiting. In chronic (long-term) exposure, loss of 
weight and appetite may occur. Moderately severe exposure presents those 
symptoms given above followed by severe irritability, convulsive seizures, and 
coma. Compounds from this class of chemicals detected at the site include: 

1,2-Dichloroethene - a colorless, volatile liquid with a pleasant odor. Used 
as a solvent in perfumes, lacquers, thermoplastics, and organic synthesis. 
Produces drowsiness and effects the central nervous system. 

1,1,1-Trichloroethane (Methyl Chloroform) - a clear, non-flammable 
liquid used primarily as a cleaning solvent. It may affect the gastrointestinal 
tract and the central nervous system. May cause anesthesia and death at high 

concentration (14,000-15,000 ppm). Lower concentration exposures, 
repeated daily, do not generally produce significant health effects. 

Trichloroethylene (TCE)- a colorless, non-flammable liquid with a sweet 
odor like chloroform. Can be adsorbed through the skin. Inhalation and 
ingestion are also routes of exposure. Symptoms of exposure include 
headaches, dizziness, disturbed vision, nausea, vomiting, and eye irritation. 
Fatalities have occurred following severe, acute exposures. It has been known 
to cause cancer in laboratory animals. 

Vinyl Chloride - an easily liquified gas with a faintly sweet odor. It may 
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affect the central nervous system, liver, respiratory system and lymphatic 
system. It is a known carcinogen. 

Methylene Chloride - as a pure produce, methylene chloride is a colorless 
liquid with a chloroform-like odor (pleasant to sweet odor). With a vapor 
pressure of 350 mm and a boiling point of 140°F, methylene chloride 
volatilizes at standard or elevated temperatures. Methylene chloride 
inhalation can induce narcosis, affect the central nervous system and blood, 
cause nausea, dermatitis, numbness or tingling of the extremities, and 
accelerated pulse rate. Skin contact may cause irritation of the skin and/or 
eyes. Exposure to high concentrations may produce vertigo and angina. 
Primary routes of exposure include inhalation, ingestion and skin or eye 
contact. Although methylene chloride has produced tumors and cancer in 
laboratory animals, it is currently not classifiable in reference to human 
carcinogenicity. 

Light Aromatic Hydrocarbons - Compounds in this group are highly volatile, 
moderately soluble, biodegradable, and only slightly adsorbed on soils and 
sediments. Their presence at the surface is based on volatilization rates and 
biodegradation activities. In the groundwater environment, they are persistent and 
mobile. Exposure to these substances is primarily through vapor inhalation, 
although absorption through the skin may also readily occur. Acute exposure poses 
the primary health hazard of these substances. Low level exposure may result in 
irritability, excitability, muscle tremor, and headache. Some of the more notable 
light aromatic compounds which are present include ethyl benzene, xylene, and 
toluene. 

Benzene - colorless, flammable liquid with aromatic odor, Benzene is 
classified as a human carcinogen. 

Ethylbenzene - colorless, flammable liquid with aromatic odor. Explosive 
limits of 1% to 6.7% by volume in air. Toxicity is characterized by irritancy 
to skin and, to less extent, mucous membranes. Prolonged exposure may 
cause chest constriction leading to congestion of the brain and lungs with 
edema. 

Xylene- clear, flammable liquid with aromatic hydrocarbon odor. Exposure 
symptoms include headache, eye irritation, fatigue, irritability, nausea, and 
anorexia. Chronic exposure may result in injury to heart, liver, and/or 
kidneys. 

Toluene - flammable, colorless liquid with aromatic hydrocarbon odor. 
Explosive limits of 1.3% and 7.1% by volume in air. Prolonged exposure has 
acted as a mutagen in experimental animals. 

Phenol - Phenol is a solid or liquid with sweet tarry odor similar to railroad 
ties. Explosive limits 1.7% to 8.6% by volume in air. Exposure symptoms-
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will bum eyes and skin and it acts as a poison on the central nervous system. 
The analgesic action may cause loss of pain sensation. Prolonged exposure 
has acted as a carcinogen and mutagen in experimental animals. 

PCBs - These compounds are readily absorbed through the skin and permeate 
most protective clothing within a relatively short time period. Exposure to PCBs 
may cause chloracne (a reddish eruption of the skin), irritation of the respiratory 
system, and liver damage. PCBs have been shown to cause birth defects in 
developing fetuses and are suspected of carcinogenic activity. The members of this 
group have low vapor pressures and thus do not volatilize quickly. The greatest 
threat of exposure comes from direct contact with contaminated soils and waters, 
or by inhalation of contaminated dusts or aerosols. 

Heavy Metals - Heavy metals may become absorbed onto soil particles and 
therefore are of concern if dry, dusty conditions prevail. Chronic overexposure 
may cause brain damage, gastrointestinal disturbances, anemia, and kidney 
damage. 

Ingestion or inhalation of chromium may lead to histologic fibrosis of the lungs. 
This element is also a suspected carcinogen. Chromium poses a potential health 
risk by inhalation, ingestion, or skin absorption. Exposure to chromium may cause 
an allergic type reaction producing dermatitis or lung irritation. Symptoms of 
exposure may include coughing, wheezing, headaches, difficult breathing, and 
fever. The skin may become red, int1amed, itch, and ulceration may occur. 

Nickel and soluble nickel compounds are capable of producing sensitization 
dermatitis and/or allergic asthma in certain individuals. Furthermore, inhalation of 
many nickel compounds via their presence on airborne dusts can produce severe 
irritation of the nasal cavities and pneumonitis. Some of these compounds have 
been proved to be cancer producing in humans via inhalation. Care should be taken 
to prevent any skin contact with and/or inhalation of dusts containing such 
compounds. 

Cadmium compounds are possible human carcinogens with high oral and inhalation 
toxicities. The inhalation of dusts containing such compounds primarily affects the 
respiratory tract, but the kidneys and liver may also be affected with exposures to 
high concentrations. Possible symptoms of exposure include pulmonary edema, 
dryness of the throat, cough, headache, shortness of breath, and vomiting. More 
severe exposures result in marked lung changes, persistent cough, pain in chest, 
severe dyspnea, prostration with possible fatal results. Ingestion of cadmium 
compounds may result in sudden nausea, salivation, vomiting, diarrhea, and 
abdominal pain and discomfort. 

Cyanide - Most cyanide compounds and hydrogen cyanide (HCN) gas can be 
readily absorbed through the skin. Inhalation of HCN or dust of cyanide 
compounds and ingestion of cyanide compounds are also a route of entry. Skin 
absorption is accelerated by sweating and the presence of open wounds. Once 
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cyanide has entered the body, it acts as a very rapid acting blood poison 
interrupting the transport of oxygen. 

Cyanide and cyanide compounds are mainly of concern in regard to the respiratory 
dangers they present. Hydrogen cyanide gas and volatile cyanides are all highly 
toxic by brief, high level exposures and can cause death. Cyanide is a 
noncumulative poison, and therefore chronic toxicity is not a major concern. 
Acute exposure to hydrogen cyanide may result in symptoms such a headache, 
weakness, changes in taste and smell, irritation of throat, vomiting, difficulty 
breathing, abdominal colic, and nervous instability. Hydrogen cyanide has the 
characteristic faint odor of bitter almond. 

MSDS for representative compounds are presented as Appendix B. 
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3 

SITE BOUNDARIES AND 

ENTRANCE/EXIT 

SITE AND PROJECT BOUNDARIES 

See Appendix C which contains a map of the site indicating boundaries of the site 
and project activity locations (Figure 3-1). Each project activity will be perfonned 
within the site boundary, with the exception of the proposed Geoprobe 
groundwater and wetland sampling activities, shown on Figure 3-2 and Figure 3-3 
respectively. Based on wind infonnation from the Midwest Climate Center, 
prevailing wind direction at the site is generally from the south (Figure 2). 

PRESENT SITE SECURITY 

The ACS manufacturing plant is enclosed within a chain link fence. Prior to 

starting site activities, Montgomery Watson personnel should check-in with Jim 
Murphy at the ACS office. Fencing is present around the landfill portion of the 
site and around the ACS facility which should prevent the exposure of 
unauthorized, unprotected people at the site. The existing chain link fence is six 
feet high with three strands of barbed wire at the top meeting the requirements of 
the SOW. 

SITE SECURITY UPGRADES NEEDED 

At a minimum, all areas not already fenced will be marked with yellow caution tape 
to prevent unauthorized entry into the work area. The SSO will ensure that 
security measures are adequate to protect the general public from hazards 
associated with operations. Field activities performed at the On-Site Containment 
Area are secured by the ACS faciltiy gate entrance. The Off-Site Containment 
Area security fence will be locked both during field activities, and at the end of 
each work day. Security will be maintained by verbal commands, when 
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appropriate. Such commands may consist of "This site is a U.S. EPA Superfund 
Site. Unless you have authorization to be here, please leave immediately". No 
unauthorized individuals will be allowed on-site. 

Work zones in and around the Site will be defined by the SSO prior to the 
initiation of Site activities. If deemed necessary, the overall work site will be 
delineated into Exclusion, Decontamination, and Support Zones. Decontamination 
zones will be set up in the On-Site Containment Area (Figure 3-4) and the Off-Site 
Containment Area (Figure 3-5). The areas of active work plus a buffer zone will 
comprise the Exclusion Zone during operations at the Site. The size of this buffer 
zone is to be determined in the field by the SSO. Each zone will be clearly defined 
with physical demarcation devices in accordance 

with prudent practices and applicable guidelines. Only personnel actively involved 
in project work will enter these areas during operations. 

Exclusion Zone 
The Exclusion Zone defines the area where contamination is known to exist or 
potentially exists. Personnel entering the Exclusion Zone must wear prescribed 
Levels of Protection. An entry and exit check point will be established at the 
periphery of the Exclusion Zone to regulate the flow of personnel and equipment 
in and out of the zone, and to verify that entry and exit procedures are followed. 

The outer boundary of the Exclusion Zone may need to be delineated (at least in 
part) by a "hotline", consisting of survey stakes and flagging. This will delineate 
specifically identified "high hazard" areas such as leachate seeps, drainage, spills, 
hazardous work areas (e.g., drilling locations or test pit locations), etc .. Factors 
which will be considered in positioning the "hotline" include the distances needed 
to prevent fire or an explosion from affecting personnel outside the zone, the 
physical area necessary to conduct Site operations, and the potential for airborne 
dispersal of contaminants from the area. The "hotline" may be modified and 
adjusted during operations, as more information becomes available. 

Based on current information, a site-wide Exclusion Zone is not warranted, and 
thus will not be established at the Site. Exclusion Zones will be established at any 
identified "high hazard" areas. Otherwise, Exclusion Zones will generally be 
restricted to drilling operations and test pit excavations, encompassing an 
approximate twenty-meter radius outward from these areas, whenever location 
permits. 

Decontamination Zone 
The Decontamination Zone includes the area immediately surrounding the 
Exclusion Zone. This zone lies at the interface of the Exclusion Zone and the 
Support Zone, and provides for the decontamination of equipment and personnel 
before crossing into the Support Zone. Contaminated protective equipment, such 
as respirators, hoses, boots, etc., shall not be removed from the Decontamination 
Zone. The Decontamination Zone serves as a buffer to further reduce the 
probability of the clean area (Support Zone) becoming contaminated or being 
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affected by other existing hazards. 

Support Zone 
The Support Zone covers all areas which lie both outside of the Decontamination 
Zone and within the Site boundary. This area is considered to have no significant 
air, water, or soil contamination, and therefore presents no potential hazard to 
on-site personnel. The Support Zone provides an area for the performance of 
on-site, non-hazardous activities and acts as a staging area for personnel entering 
the Decontamination and Exclusion Zones. 
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4 

GENERAL SITE HEALTH AND 

SAFETY CONSIDERATIONS 

WEATHER CONDITION RESTRICTIONS 

The Site Safety Officer (SSO) has the authority, should severe weather threaten, 
to place site activities on standby, cease operations and/or evacuate the Site as 
deemed necessary. 

Weather conditions on Site can not be controlled. Site personnel are to be aware 
of the warnings of impending severe weather and the precautions that are to be 
taken when severe weather threatens. Refer to the SOP for Severe Weather found 
in Appendix D. 

TEMPERATURE STRESS 

Hot or cold weather is generally a consideration at any site and can not be 
controlled. Site workers need to be aware of engineering controls which can 
reduce temperature stress, the signs and symptoms of temperatures stress and first 
aid measures for victims of temperature stress. Refer to the SOP for Temperature 
Stress found in Appendix E. 

GENERAL SITE HEALTH AND SAFETY RULES 

Some general safe work practices apply to all sites. Refer to the SOP for General 
Site Health and Safety Rules found in Appendix F. 
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HEAVY EQUIPMENT 

Special safety procedures are required when working around operating heavy 
equipment. Heavy equipment includes, backhoes, scrapers, loaders, bulldozers, 
trucks and drill rigs. Hazards associated with operating heavy equipment include 
obstructed view, moving parts, rollover, overhead clearance, noise and dust. 

• Heavy equipment should be operated by trained, authorized personnel. 

• Equipment should be inspected daily. 

• Equipment should be equipped with backing alarms and if driven over 
uneven terrain rollover protection and seat belts. 

• Personnel working on the equipment or in the area should wear safety 
glasses with side shields, steel-toe steel-shank safety boots, and hard hats. 

• A spotter should be used when backing up to avoid blind spots. 

• All guards should be in place and safety switches should be operational. 

• Drill rigs and other equipment with tall booms should, at a minimum, 
remain at least 10 ft from overhead power lines and should not be moved 
with the boom raised. 

The use of heavy equipment presents its own inherant hazards and observers and 
non-essential personnel should remain a safe distance from these operations. 

TRAFFIC 

If personnel will be in a roadway or within 10 ft of a roadway during work 
activities, orange safety vests must be worn. Barricades and warning signs and/or 
cones may be required. The SSO will determine if additional measures are 
warranted and will implement necessary control measures. Follow the procedures 
in Appendix F - General Site Health and Safety Rules. 

BIOLOGICAL HAZARDS 

There is a potential for additional hazards at the site which include biological 
hazards. 

• Biological- Occupationally induced infection can occur in any occupation 
as a result of exposure to bacteria, viruses, fungi, or parasites. A simple 
laceration from a sharp edge can become secondarily infected with 
staphylococci or streptococci. A thorn, a wood splinter, or a metal slug 
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acting as a foreign body can pave the way for secondary infection of the 
skin. Cuts, scrapes, or other lacerations should be cleaned, disinfected, and 
dressed immediately following standard first aid procedures. 

• Plants - A broad variety of plants and wood cause injury to skin through 
primary irritation or allergic sensitization. Although the chemical identity 
of many plant toxins has not been established, it is well known that an 
irritant or allergenic agent can be present in the leaves, stems, flowers, 
bark, and other components of the plant. Examples include, poison ivy and 
sumac. Personnel will be wearing long pants at the site. If work is to be 
performed in areas with poison ivy or sumac, contact with the plant should 
be avoided. The SSO will identify locations where poisonous plants are 
present during daily site briefings. Personnel may need to wear gloves or 
chemical resistant clothing (Tyvek). If contact is made with poison plants, 
remove contaminated clothing, wash all exposed areas with soap and water 
followed by rubbing alcohol. Apply calamine or other soothing skin 
location. Seek medial advice if severe reaction occurs. 

• Insects - Insect bites and stings can be serious to hypersensitive persons 
and even deadly depending on the type of insect. Examples include bees, 
wasps, hornets, brown recluse spiders, and ticks. Lyme disease is a 
tick-borne disease and starts out with flu-like symptoms but may lead to 
arthritis and serious nerve and heart damage. Avoid tall grassy areas or 
other areas of thick vegetation. If work is performed in these areas, 
personnel should wear light colored clothing, tape pant's cuffs around their 
ankles, use a commercially available repellant and check for ticks regularly. 

• Animals - Animal bites are a concern because of the potential for the animal 
to carry the rabies virus, which attacks the nervous system. If an animal bit 
occurs the victim must be taken to the nearest medical facility immediately. 

EXCAVATIONS 

Test pit excavation activities will be performed as part of the pilot/treatability 
testing. The Site Safety Plan will be ammended with the 50% and Final Design 
deliverables. Other excavations are not anticipated to be present at the site. If 
open excavations are encountered, personnel will refrain from entering them. 

UTILITIES 

All utilities must be cleared before performing any intrusive activities. The SSO 
will verify that utilities have been cleared before work begins at the site. Utility 
companies notified under the Indiana Dig Service are presented in Table 4-1. 
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NOISE 

Hearing protection is required when working in close prox1m1ty to heavy 
equipment, the level of noise interferes with communications or the sound level 
exceeds 85 dB. Generally, if you cannot hear someone speaking at a normal 
conversational level when they are 3 ft from you, you need hearing protection. 
Hearing protection is required within 50 ft of the following operations: 

• Driving casing or the split spoon sampler 
• During core drilling 
• Use of power tools 
• Use of air compressor 
• Use of other machinery 

CONFINED SPACES 

Confined space entry is not allowed under the scope of this SSP. Should a 
confined space entry situation be encountered, the Health and Safety Manager 
must be notified and provisions for confined space entry must be added to this 
SSP. 

FALL HAZARDS 

If work is performed on an elevated level six (6) feet above the ground or work 
surface, fall protection is required. Fall protection may still be necessary for 
heights less than six feet in certain situation if there is a potential for injury from 
falls at lower heights. These may include falls onto protruding rebar or other sharp 
objects. The SSO will be responsible for implementing the fall protection program 
as outlined in Appendix F- General Site Health and Safety Rules. Ladders also 
pose a significant hazard associated with falls. The guidelines in Appendix F should 
also be used if ladders are present at the site. 

WATER HAZARDS 

Workers working near water, where a danger of drowning exists, will wear U.S. 
Coast Guard approved life jackets. The SSO will inspect life jackets before and 
after each use. Defective life jackets will be taken out of service and destroyed. 
When working from boats or barges ring buoys with at least 90 feet of line will be 
available for emergency rescue. A lifesaving skiff will be available when working 
form barges for rescue purposes. 
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ELECTRICAL HAZARDS 

Electrical Cords 
Electrical cords passing through work areas should be covered or elevated to 

protect the cord from damage and reduce hazards to employees. 

Extension cords used with portable tools will be 3-wire type and will be protected 

from damage when in use. Extension cords must be inspected on a routine basis. 

Cords with cuts in the insulation or that are worn or frayed or have insulation 

pulled back from the plug or receptacle fittings will be taken out of service 

immediately. 

Grounding 
Portable tools and other electric equipment will be grounded or double insulated. 

Ground fault circuit interrupters (GFCls) will be used in wet areas and on all field 

sites and outdoor operations if power is supplied through the utilities. GFCI's are 

not required on portable generators rated less than SkW which are single phase, 

two wire type. 

HOT WORK 

Hot work involves the use of open flames or other sources of heat around possible 

sources of flammable vapors. Hot work is not permitted under the scope of this 

SSP. The SSO will be responsible for fire control measures as outlined in 

Appendix F - General Site Health and Safety Rules. 

LIFTING/MATERIALS HANDLING 

Lifting and materials handling are hazards during operations. Follow the 
procedures outlined in Appendix F - General Site Health and Safety Rules when 
lifting objects or handling materials. 
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5 

CHEMICAL HAZARD EVALUATION/ 

AIR MONITORING STRATEGY 

The following air quality parameters will be monitored during work activities: 

• Oxygen Level 
• Combustible Gases 
• Hydrogen Sulfide 
• Hydrogen Cyanide 
• Vinyl Chloride 
• Volatile Organic Compounds (VOCs) 
• Other Compounds 

MSDS equivalents for specific compounds noted above are included in 
Appendix B. 

AIR MONITORING STRATEGY 

Oxygen 
A direct reading oxygen meter (Industrial Scientific) will be used to determine the 
percent of oxygen in the atmosphere. 
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Instrument Reading 

<19.5% or >23.5% 

Combustible Gases 

Action to be Taken 

Cease operations and move to a safe area. 
Re-evaluate the work plan. Engineering controls 
such as forced ventilation and use of non-sparking 
tools are to be implemented if operations are to 
continue. DO NOT CONTINUE WORKING 
UNTIL OXYGEN LEVELS ARE BETWEEN 
19.5 AND 23.5%. When oxygen levels are outside 
this range, combustible gas meter readings are not 
reliable. 

Action levels are based on the readings of a Industrial Scientific combustible gas 
meter. The readings are generally given as a percentage of the lower explosion 
limit (% LEL). 

Instrument Reading 

0 to 10% LEL 

10 to 20% LEL 

>20% LEL 

NOTE 

Hydrogen Sulfide (H2S) 

Action to be Taken 

Continue working and monitoring the atmosphere 
for combustible gases. Inform personnel working in 
the area whenever readings are >5% LEL. 

Continue working with caution. Inform personnel 
working in the area of the readings. Be prepared to 
cease operations. 

Cease operations and move to a safe area. 
Re-evaluate the work plan. Engineering controls 
such as forced ventilation and use of non-sparking 
tools are to be implemented if operations are to 
continue. DO NOT CONTINUE WORKING 
UNTIL CONDITIONS ARE CONSISTENTLY 
BELOW 20% LEL. 

When oxygen levels are above 23.5% or below 
19.5%, combustible gas meter readings are not 
reliable. 

A direct reading H2S meter (Industrial Scientific) will be used to detennine H
2
S 

levels. Whenever the alarm sounds on the H2S meter, cease work immediately and 
contact the SSO or HSM. For H2S the TL V is 10 PPM, and the alarm is set for 
10 PPM. 
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If approval is given by the SSO or HSM, verification of the presence of H2S is to 
be made using colorimetric tubes which can detect H2S. The person taking the 
sample is to wear appropriate respiratory protection. There is no air-purifying 
cartridge approved for use in an atmosphere containing H2S. A supplied-air 
respirator must be used. 

If the present of H2S is confirmed, cease activities and contact the HSM. If the 
colorimetric tubes do not indicate the presence of H2S, continue with site activities 
cautiously and continue to monitor for H2S with the direct reading meter. 
Hydrogen sulfide is an olfactory depressant and therefore, the sense of smell 
cannot be relied upon. 

Hydrogen Cyanide (HCN) 
A direct reading HCN meter (Monitox) will be used to detem1ine HCN levels. 
Whenever there is any positive reading on the HCN meter, cease work immediately 
and contact the Site Safety Officer (SSO) or Health and Safety Manager (HSM). 
The TLV-C (ceiling) for HCN is 4.7 PPM, and the alarm is set for 4 PPM. 

If approval is given by the SSO or HSM, verification of the presence of HCN is to 
be made using colorimetric tubes which can detect HCN. The person taking the 
sample is to wear appropriate respiratory protection. There is no air-purifying 
cartridge approved for use in an atmosphere containing HCN. A supplied-air 
respiratory must be used. 

If the presence of HCN is confirmed, cease activities and contact the HSM. If the 
colorimetric tubes do not indicate the presence of HCN, continue with site 
activities cautiously and continue to monitor for HCN with the direct reading 
meter. 

Vinyl Chloride 
Whenever any reading above background is noted with the organic vapor monitor, 
colorimetric tubes will be used continually during intrusive activities to verify the 
presence of vinyl chloride. If vinyl chloride is found to be present above 1 ppm, 
personnel will cease operations and contact the Health and Safety Manager. There 
is no air-purifying cartridge approved for use in an atmosphere containing vinyl 
chloride. A supplied-air respirator must be used. 
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Volatile Organic Compounds (VOCS) 
Photoionization meter (Thermo Environmental or HNu) with a lamp rating of 11.7 
eV 

Action Levels: 

<Background: Level D or D-Modified· 

< 5 Instrument Units above background: Level C 

5 to 50 Instrument Units above background: Level B 

~ 50 Instrument Units above background: Cease operations and move to a 
safe area. Contact the Health and Safety Manager and re-evaluate the work 
plan. 

• Level D is to be used when there is no dermal contact with contaminated 
materials. Level D-Modified is to be used when there is dermal contact 
with contaminated materials. 

Dust 
A dust control program will be used to limit contaminant dispersion. Prevailing 
winds are generally westerly, but stakes with flagging will be used to determine 
wind direction and aid in dust control measures. 

Dust may be generated during the following activities. 

• Movement of vehicles on unpaved roads. 
• Movement of soils by bulldozers, backhoes, and front end loaders. 
• Wind erosion from stockpiled soils 

Dust control measures will be implemented during construction activities on site. 
Specific dust control measures will be chosen by the subcontractor performing the 
work and may include the following: 

• Compacting unpaved roads as much as possible. 

• Watering the roads with a water wagon or spray bar. Materials sprayed 
may include plain water, salt solutions, surfactants, and/or adhesives. 

• Speed control of vehicles using the road. 
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• Control of emissions from movement of soil by bulldozers, front end 
loaders, and backhoes (with such a high water table most soil excavated 
will be very moist and additional measures are not likely necessary). 

• Control emissions from soil stockpiles by covering the soil pile or erecting 
a wind screen, and/or spray the pile with water or chemical dust 
suppressants to compact and weight soil particles. 

If visible dusty conditions persist after dust control measures are implemented, the 
SSO will initiate and upgrade to Level C protection. 

FREQUENCY 

Perform air monitoring whenever any of the following situations arise: 

• Upon initial entry to a site to rule out IDLH conditions 
• Work begins at a different portion of the site 
• New contaminants are noted 
• A new/different phase of work is started 
• Work is being performed in areas with obvious liquid contamination 
• Continuously during intrusive activities 
• Continuously during confined space entry 

Monitoring should be performed on personnel with the highest potential exposure. 
If samples are being collected in jars, use monitoring equipment to determine the 
level of contaminants in the breathing zone of the person collecting the samples. 
Do not use instantaneous readings to determine the level of protection. Readings 
should be persistent unless "pulses" of vapor exceed STEL or Ceiling levels. 
Monitoring should also be performed at the source of chemical hazards such as 
boreholes and the surface of contaminated materials but upgrades are based on 
breathing zone concentrations. 

CALIBRATION REQUIREMENTS 

Calibrate all monitoring equipment at the beginning and end of each work day. 

Calibration data will be recorded in a bound field notebook or in the field notes. 
Documentation should include: 

• Date/time 
• Zero reading before calibration 
• Concentration of calibration gas 
• Reading obtained with calibration gas before adjusting span 
• Final reading obtained with calibration gas after adjusting span 

Site Safety Plan January 1996 American 01emical Services, Inc. 

Page 5-5 



When air monitoring is required, take area air samples at the following locations 
daily, in addition to any other air monitoring required by this plan. Record time, 
location and results of monitoring and actions taken based upon the readings: 

• Upwind of work areas to establish background air contaminants 

• In Support Zone to check for contamination 

• Along decontamination line to check that decontamination workers are 
properly protected and on-site workers are not removing protective 
equipment in a contaminated area 

• Exclusion Zone to verify level of protection and Exclusion Zone 
boundaries 

• Downwind of work area to track any contaminants leaving site 

Use the SOPs for equipment calibration in the Montgomery Watson Instrument 
SOP Manual. Manufacturer's information regarding each piece of air monitoring 
equipment utilized at the site is presented in Appendix K. 

REQUIRED PERSONAL PROTECTIVE EQUIPMENT 

Level D 
Level Dis to be worn during activities which do not suggest any initial respiratory 
or dermal health hazards. The following list outlines the personal protective 
equipment to be utilized for Level D. 

• Work Uniform 
• Safety Boots - Steel toe/steel shank 
• Hard Hat 
• Safety Glasses with side shields* 
• Face Shield* 
• Hearing Protection* 
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Level D-Modified 
Level D-Modified is to be worn during activities which do not suggest any 
respiratory hazards, but where dermal protection is warranted. 

• Safety Boots - Steel toe/steel shank 
• Hard Hat 
• Safety Glasses with side shields* 
• Face Shield* 
• Hearing Protection* 
• Outer Gloves- MOC:Neoprene or Nitrile 
• Boot Covers - MOC:Latex 
• Chemical Resistant Clothing- MOC:Polyethylene-coated Tyvek 
• Inner Gloves- MOC:Nitrile 

Level C 
Level C should be worn where the criteria for using air-purifying respirators are 
met, and a higher level of dermal protection is needed. Criteria for using an air 
purifying respirator include chemicals with good warning properties, oxygen 
between 19.5 and 23.5% and a chemical cartridge must be available for chemicals 
in question. 

• Safety Boots - Steel toe/steel shank 
• Hard Hat 
• Face Shield* 
• Hearing Protection* 
• Outer Gloves - MOC:Neoprene or Nitrile 
• Boot Covers- MOC:Latex 
• Chemical Resistant Clothing - MOC:Hooded, Polyethylene-coated Tyvek 
• Full-Face Air Purifying Respirator 
• Respirator Cartridge - Type: organic vapor/acid gas 
• Inner Gloves - MOC:Nitrile 

Level B 
Level B is worn where the highest level of respirating protection is needed and a 
higher level of dern1al protection is required. Level B is the primary level of choice 
in unknown environments. 

• Safety Boots - Steel toe/steel shank 
• Hard Hat 
• Face Shield* 
• Hearing Protection* 
• Outer Gloves - MOC:Neoprene or Nitrile 
• Boot Covers- MOC:Latex 
• Chemical Resistant Clothing - MOC:Hooded, Polyethylene-coated Tyvek 
• Positive Pressure/Pressure Demand Self Contained Breathing Apparatus 

or Airline Respirator with Escape Bottle 
• Inner Gloves- MOC:Nitrile 
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* Optional PPE- Use as needed. 

Respirators will be used following proceedures in Appendix N - Respriatory 
Protection Equipment. 

Note: Safety glasses are required within 50 ft of operating equipment, tools or 
machinery. Face shields are required during operations that may cause materials 
to fly into or spray the face. These include: 

• Sawing metal or concrete 

• Grinding or sanding operations 

• In the vicinity of drilling operations when mud and liquids are sprayed in 
the work area 

• When opening drums or tanks when hazardous materials under pressure 
are potentially present 

• Cutting with a torch or when welding 

TASK SPECIFIC LEVELS OF PROTECTION 

Monitoring Well Installation/Soil Sampling/Sediment Sampling/Soil Borings 
Potential Hazards: VOCs, severe weather, temperature stress, heavy equipment, 
biological hazards, utilities, and noise. 

Hazard Evaluation: Low to moderate. 

Principle Route of Chemical Exposure: Dermal contact and inhalation. 

Level of Protection: For monitoring well installation, surface water and sediment 
sampling, Level D health and safety protection has been used in past activities and 
is anticipated to be applicable to these tasks, since this work is performed outside 
the limits of waste. For soil borings advanced near the waste area on-site and off
site, Level D-Modified has been applicable in past investigations. If air monitoring 
indicates the presence of VOCs above background, upgrade to Level C protection 
will be performed. Field personnel will be able to modify to Level B protection if 
air monitoring indicates this to be necessary. 

Air Monitoring: Continually during drilling (intrusive) activities for Organic 
vapors, vinyl chloride, oxygen, explosive vapors, vinyl chloride, hydrogen sulfide, 
hydrogen cyanide in fill areas. Organic vapors and vinyl chloride only outside fill 
area. 
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Groundwater Sampling/Groundwater Elevation Measurement/Surface 
Water Sampling 

Potential Hazards: VOCs, severe weather, temperature stress, and biological 
hazards. 

Hazard Evaluation: Low 

Principle Route of Chemical Exposure: Dermal contact and inhalation. 

Level of Protection: For these tasks, Level D protection has been used in the 
past and is applicable. Monitoring wells which have shown considerable 
contamination in the past will be performed in Level D modified protection. 

Air Monitoring: During the initial opening of each monitoring well for organic 
vapors, VOCs 

Geoprobe Sampling 
Potential Hazards: Explosive vapors, VOCs, hydrogen sulfide, hydrogen cyanide, 
severe weather, temperature stress, heavy equipment, biological hazards, utilities, 
and noise. 

Hazard Evaluation: Low to moderate. 

Principle Route of Chemical Exposure: Inhalation, dermal contact. 

Level of Protection: Geoprobe sampling will be performed outside the site 
boundary limits where groundwater results have shown minimal, if any, 
groundwater impact. This work will be performed in Level D protection. If field 
screening (PID readings) or visual observations indicate potential contamination, 
field personnel will upgrade to Level D-modified. 

Air Monitoring: During intrusive activities for Oxygen, explosive vapors, organic 
vapors, vinyl chloride, hydrogen sult1de, hydrogen cyanide in fill areas. Organic 
vapors and vinyl chloride only outside fill area. 

Drum Consolidation/Waste Sampling 
Potential Hazards: Explosive vapors, VOCs, hydrogen sulfide, hydrogen cyanide, 
severe weather, temperature stress, heavy equipment, biological hazards, noise. 

Hazard Evaluation: Moderate to high. 

Principle Route of Chemical Exposure: Dermal contact and inhalation. 

Level of Protection: Drum excavation and waste sampling have been performed 
in Level C protection on past occasions. If air monitoring indicates an upgrade is 
necessary to Level B protection, job activities will be ceased, and upgrade to 
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proper health and safety protection will be performed. 

Air Monitoring: During drum opening and sampling activities for Oxygen, 
explosive vapors, organic vapors, vinyl chloride, hydrogen sulfide, hydrogen 
cyanide. 

Special Work Practices: See Appendix 0. 

Elevation and Location Survey 
Potential hazards: Severe weather, temperature stress and biological hazards. 

Hazard Evaluation: Low 

Principle Route of Chemical Exposure: Dermal contact. 

Level of Protection: Elevation and location surveys at the ACS facility have been 
performed in Level D protection in the past and is applicable for this activity. 

Air Monitoring: None required. 

PERSONAL DECONTAMINATION 

Use the SOP for Decontamination at the highest level of protection used on Site 
each day, found in Appendix G. 
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EQUIPMENT DECONTAMINATION 

Decontamination of all heavy equipment will be performed in designated areas. 
Decontamination will involve a high-pressure steam-cleaning of all equipment 
which will come in contact with subsurface material at the On-Site Containment 
Area (Figure 3-4) and the Off-Site Containment Area (Figure 3-5). 
Decontamination pads will be constructed in each of these areas for containing 
decontamination residuals. Each pad will be constructed so the wastewater will 
slope towards a sump collection container. Water will then be transferred to 
drums for storage and proper future disposal. Additional scrubbing may be 
required to remove encrusted materials. Decontamination of heavy equipment will 
occur between boreholes, as well as at the completion of such equipment's use on 
Site. 
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INVESTIGATION DERIVED 

MATERIALS DISPOSAL 

DISPOSABLE CLOTHING/EQUIPMENT 

Drum and label the materials and leave on-site for proper future disposal. 

DRILL CUTTINGS 

Drill cuttings will be screened with a photoionization detector (PID) and retained 
in 55-gallon drums on-site. Drums will be labeled as needed to identify contents 
and source locations. Investigation derived waste will be stored onsite and 
treated with the waste during the Remedial Action Phase. 

DRILLING/DECONTAMINATION/PURGE WATER 

Water generated during drilling operations, well purge water, and decontamination 
solutions will be screened with a photoionization detector (PID), and retained in 
55-gallon drums on-site. Drums will be labeled to identify contents and well 
locations if applicable. The liquid waste will be treated by the groundwater 
treatment system. 
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EMERGENCY INFORMATION 

Address Telephone or Mobil* Contact Person 

Ambulance 911 or *999 
Munster Community Hosp. 

Hospital EIR 901 McArthur Boulevard (219) 836-1600 
Munster, Indiana 

Poison Control (800) 942-5969 

Police 911 or *999 

Fire 911 or *999 

Client (219) 

EPA/other agency _,.U'-".S,_,.'""'E._.P_._A_._ ___ _ (312) 353-2318 

Utilities ~In"-"d'!.!ia~n""a-!=D"-!.ig ____ _ (800) 382-5544 

Chemtrec (800) 424-9300 

Spill Response 
*Note: when using a mobile telephone, *999 only works on state highways, otherwise dial "0" for 
operator assistance to direct you to the appropriate emergency service. 

Emergency Contacts Name Business Phone Home Phone 

Project Manager Peter J. Vagt (708) 691-5065 (312) 284-7332 

Site Safety Officer David Pieczynski (708) 691-5069 (708) 372-0346 

H&S Coordinator David Pieczynski (708) 691-5069 (708) 372-0346 

H&S Manager Beth Darnell (714) 222-1844 (714) 222-1844 

Site Manager (alt) Phil Smith (708) 691-5052 (708) 369-7355 

Construction Mgr. Eric Pedersen (608} 231-4747 
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EMERGENCY ROUTES 

See Appendix C for a map showing the route to the hospital/clinic. 

Driving Directions 
Exit site onto Colfax north to Main Street. Take left onto Main, head west to 
Indianapolis Boulevard (Route 41). Take right onto 41 (north) to Ridge Road. 
Take left onto Ridge Road (west) to Calumet Avenue. Turn left onto Calumet 
Avenue (south). Hospital emergency entrance is on east side of street, just past 
Fisher Street. 

Emergency routes are to be verified by the SSO and communicated to site 
personnel prior to site activities. 

EMERGENCY PROCEDURES 

On-site Communication System 
On-Site communication procedures will be established in the field during the initial 
Site briefmg or whenever there is a change of Site personnel. Emergency signals 
will be designated and discussed during this initial briefing. Employees will be 
made aware of routes of egress and assembly points to be used in the event of an 
emergency. A telephone will be accessible to Site personnel during project field 
activities defined under the scope of work. Emergency phone numbers will be 
posted in all site vehicles and site trailer. In addition, vehicle horns or other means 
will be used to notify personnel of on Site emergency situations. Communication 
in the event of a Site emergency will be determined by the SSO. Personnel will 
leave the Site by the most expeditious route and will assemble at a location 
designated by the SSO in the initial Site health and safety briefing. Additional 
communication information is presented in Appendix H. 

Work Site Emergency Procedures 
In the event of a medical emergency at a work site, personnel will act quickly and 
reasonably to remedy the situation. The SSO shall give directions as to how to 
proceed. If the SSO is incapacitated by an injury, etc., an appropriate local 
emergency response agency will be contacted. See Appendix H of this Health and 
Safety Plan for the Emergency Response SOP. 

American Chemical Service, Inc. (ACS) has their own Site Safety and Health Plan 
(Appendix 1) which incorporates an Emergency Notification System for all on-site 
contractors. This system will be followed while performing tasks at the facility. 
A summary of this emergency notification system is presented in the Section 7 of 
the ACS Site Safety and Health Plan. 

For activities that are performed at the Off-Site Containment Area and outside site 
boundary limits (i.e., Geoprobe investigation), each site vehicle will contain a tlrst 
aid kit, phone, and Health and Safety Plans with emergency phone numbers. 
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Emergency routes for these activities are presented on Figures 7-1, 7-2 and 7-3. 
Special care will be taken if rescue efforts are necessary. Personnel shall utilize 
extreme caution and take steps to be as adequately protected as possible, before 
attempting such rescue. 

Emergency Equipment 
The following emergency equipment shall be maintained at the contamination 
reduction zone or in the operations vehicle: 

• Fire Extinguisher 
• Portable Eyewash 
• First-Aid Kit 
• 5 Gallons of Fresh Water (for flushing of skin, general washing) 

Other Emergency Procedures 

• Name, address, and telephone number of the nearest medical treatment 
facility will be conspicuously posted. A map and directions for locating the 
medical facility will be readily available. 

• Telephone numbers and procedures for obtaining ambulance, emergency, 
fire, and police services will be conspicuously posted. 

• An emergency eye wash fountain and First Aid equipment shall be readily 
available on Site. 

• The SSO will inform the local medical facility before site operations 
commence. The SSO will give the medical facility general information of 
on-site chemical hazards that may be encountered, in addition to Site 
location and time and dates of work activities. 

• Every attempt to rapidly identify substances to which the worker has been 
exposed shall be made. This information will be given to medical personnel 
in the event of an emergency. 

• Procedures for decontamination of injured workers and preventing 
contamination of medical personnel, equipment, and facilities shall be 
communicated to workers. Emergency shower are located on the ACS 
facility grounds. In addition, an emergency shower will be located in the 
support zone (Site Trailer). 
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Medical Emergencies 
Any person who becomes ill or injured in the Exclusion Zone must be 
decontaminated as soon as possible, giving consideration to which risk will be 
greater, the spread of contamination or any potential health effects of the 
individual If the victim is stable, decontamination is to be completed and First Aid 
administered as needed prior to transport. If the patient's condition is unstable, 
only gross decontamination is to be completed (i.e., removal of PPE if necessary), 
to prevent injury to responder, prior to administering First Aid. First Aid should 
be administered while awaiting an ambulance or paramedics as appropriate to the 
injury. Refer to the Decontamination SOP found in Appendix G of this HSP for 
further details. 

Anyone being transported to a clinic or hospital for treatment should have available 
to them information on any potential chemical(s) to which they could have been 
exposed to at the Site, along with their medical history. 

First Aid 
Refer to the SOP for Chemical First Aid found in Appendix I for general chemical 
first aid procedures. Standard first and CPR procedures should be used in other 
medical emergencies. Each first aid kit contains protection equipment that must 
be worn while performing first aid and CPR. This includes: 

• Disposable gloves 
• Disposable mouth-to-mouth resuscitator 
• Safety goggles/face mask 
• Disposable overgarment 

Whenever first aid procedures are performed on another person, the Health and 
Safety Manager must be notified immediately. 

Personnel assigned to conduct field work for this project do not conduct first aid 
or cardiopulmonary resuscitation (CPR) as a primary job function. Rather, 
employees have been trained in CPR and tirst aid for emergency use only. Acting 
in the capacity of a designated emergency tirst aid provider is not mandatory, and 
anyone who is uncomfortable with the possibility of being so designated should 
notify the SSO. 

An indoctrination to the blood borne pathogens standard (29 CFR 1910.1 030) has 
be provided to all employees either during their first aid training, and/or during 
the initial site health and safety meeting. Hepatitis B and Acquired Immune 
Deficiency Syndrome (AIDS), among other pathogenic microorganisms can be 
contracted during emergency first aid and CPR through contact with blood. It is 
important to recognize the content of universal precautions. Universal 
precautions require one to assume that all blood and bodily fluids contain 
pathogens and require the use of protective barriers to prevent exposure. 
Additionally, washing any body part or surface that has been contaminated with 
blood is an important part of the universal precautions. One last requirement is 
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to notify the SSO of any potential contact with blood or bodily fluids resulting 

from first aid or CPR administration. 

A vaccine for Hepatitis B exists. Employees trained in first aid and CPR that 

desire the vaccine have received the series of vaccine innoculations. Latex gloves 

and CPR barriers will be available in the first aid kits and should be used prior to 

attending to the victim's needs. 
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NAMES AND SIGNATURES 

All Montgomery Watson employees working on or visiting this site are to sign 
below, indicating that they have read this Site Safety Plan (SSP), understand its 
contents, have been given opportunity to discuss its contents with the Site Safety 
Officer (SSO) and agree to abide by its requirements. Anyone entering the site 
shall be granted an opportunity to review the Site Safety Plan (SSP). 

The supervisors of all subcontractors are to sign below, indicating that they have 
read this Site Safety Plan (SSP), understand its contents, and have been given 
opportunity to discuss its contents with the Site Safety Officer (SSO). 

Employer Signature 

It is the responsibility of the Site Safety Officer (SSO) to have a completed and 
signed copy of this SSP returned to the project file. 

EAG/ndjllhd 
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TABLE 1 

MAXIMUM REPRESENTATIVE CONSTITUENTS 

GROUNDWATER: 

Compound 

Acetone 
Benzene 
4-Methylphcnol 
Benzoic Acid 
Calcium 
Sodium 
Chlomethane 

SOIL: 

Compound 

Acetone 
I, l, !-Trichloroethane 
To!vene 
Ethylbenzene 
Xylene 
Benzoic Acid 
Naphthalene 
Bis (2-Ethylhexyl) Phthalate 
Arodor 1254 
Arodor 1260 
Calcium 

SURFACE WATER: 

Compound 

Acetone 
Benzene 
4-Methyphenol 
Calcium 
Magnesium 

SEDIMENT: 

Compound 

Benzene 
Xylene 
Bis (2-Ethylhexyl) Phth:;liate 
Arochlor- 1254 
Calcium 

Maximum Concentration 

9,000ppb 
100,000 ppb 

2,200 ppb 
1,900 ppb 

l ,040,000 ppb 
444,000ppb 

440 ppb 

Maximum Concentration 

34,000,000 ppb 
150,000,000 ppb 
130,000,000 ppb 
23,000,000 ppb 

I 00,000,000 ppb 
32,000,000 ppb 

2,400,000 ppb 
14,000,000 ppb 

650,000 ppb 
560,000 ppb 
157,000 ppm 

Maximum Concentration 

380 ppb 
460ppb 
590 ppb 

334,000 ppb 
61,700ppb 

Maximum Concentration 

14,000 ppb 
200ppb. 

13,000 ppb 
17,000 ppb 
73,000ppb 

1:\4077\0030\ WORK_PL \ VER_2\H&S\'>SPRNL WPD 

Location 

Upper Aquifer 
Upper Aquifer 
Upper Aquifer 
Upper Aquifer 
Upper Aquifer 
Upper Aquifer 
Lower Aquifer 

Location 

Ofi-SiteContai.rurentArea 
Off -SiteContairlrrentArea 
Off-SiteContairlrrentArea 
Ofi-SiteContai.rurentArea 
Off-SiteContairurentArea 
OII-SiteContai.rurentArea 
Off-SiteContairlrrentArea 
Off-SiteContairurentArea 
Off -SiteContairurentArea 
Off -SiteContainnrntArea 

Kapica/P~y Surface Soil 

Location 

Drainage Area 
Drainage Area 
Drainage Area 
Drainage Area 
Drainage Area 

Location 

Drainage Area 
Drainage Area 
Drainage Area 
Drainage Area 
Drainage Area 
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Table 4-1 
Site Utility Contacts 

American Chemical Service, Inc. 
Griffith, Indiana 

Utility Company Telephone Number 

U.S. Cable of Nortbem Indiana (219) 879-0361 

Williams Telecom 
(219) 234-4457 

1-800-446-2658 
Buckeye Pipeline (317) 291-3121 
Amoco Pipeline (708) 990-3700 
NIPSCO Crossroads Pipeline 1-800-422-6199 
AT&T 1-800-222-3000 
Lakehead Pipeline (219) 879-3994 
GTE Nortb 1-800-483-4600 
Ameritech (312) 750-5000 

~.' .i 

J :\4{)77\0030\work._pl\ vcr_2\u tility .xls 
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The Occupational Safety and Health Act of 1970 
provides job safety. and health protection for workers by 
promoting safe and healthful working con_ditions 
throughout the Nation. Provisions of the Act include 
the following: · 

More Information 
Additional lnlormallon. and copies 

'll Ctl8 · N;:. specific OSHA safety and 
aaJlll standacas, ·and OUl8t I.POiicable 
~ may be Oc:ainec lrOm 
your em;liO'fer 0t trom t:w1 near~ 
OSHA Regaonat C>:lioe In me 
followlns; lOCations: 

MlarU 
Boston 
Clllcago 
Oellas 
Denver 
Kansas 
N-Y0111: 
Pllllaoetptua 
SanfratlCISCO 

(~} :W..:!S73 
(617) 565-7164 
(312)~ 
(214) 767-4731 
(303)~1 
(816) 42&-5861 
(212) ~7~ 
(215) 596-1201 
( 41 5) 995-567:! 

. The M. ptOVIdM lor rnand8IOIY penalll8e aQainlt ~ ot up 
to $1;.DOO 1ot MCh MI10Us 'VIolellon and toe ~ penalles ot up 
to st,OOO lor MCh nonsec'oOUs 'VIOIII!Ion. Penalllls ot up to $1;,000 
I* (Say may 01 JII'OPO!Md 191' talk6w io ccxr.c:t ~ wtlnli1 Ull 
_proposed t1rn1 penoc1. ~ atPf ~·Who weuay or ~ 
VIOiai8S Ull ·M. 11111)' be e:ssessed penDIIIes ot up to $10.000 tor Mal .ucn viOI&don. . . . 

. . 'There . .,.. also prcylllotw .lor cM1Inal p.nalllec. An( wtllfU 
.. V\olilllon· IWUIIIng In CIMit1 ot an ~ upon COIMc:UOn,; 11 
~ b'/ a line ot up 10 S2:SO,OOO (or $500.000 1 llll empiC7ftC' 

·~ 

Is • cccponii!IOC ~. or b'/ knprts.onnWillor up to lie monllla. or bcXIL 
A MCCXld · cocwlalon ot an empbJW' dOUDies tn1 posalble term ot 
~ 

. . 
.Wille. prti'Mng penaal8s lor violations, Ull M. elao ~ 

e11octa b'/ labor and inanagemerl. belore an OSHA.Inlsp8dlon. to .r-auc:e 
"WC!1C;llaoe tiiiZaltil ~ and to ~ and ~-~ety and 
hedh.pogramiln d~ ~ ~. ~~ VQIIrUry 
Ptcl,edlon Programs nc:ogrue OUISiandlng el!ot!a ot II* IIIII1R. . 

. ·osw. has. p.lbllsh8CI Satecy and Heallh PlogtWn Managemert 
Guld8ane3 to assist ~.In estiiiJiishlng or pe!fedlng progrwns 
to pr--. or conlltll employee a:posure10. ~ ~Wares. There 
.,.. many public: end pitvme_ organlzallona tMt can prcMde WonMIIon 
.and a:S3Islanc81n Ull3 IIfton, I requested. IJso, ycxr-loc:al OSH.\.ot!ice 
can prOYide conGIOecDble help and acMoa on 80Mng 11!4ri1;f and haaltn 
j:xtlblemS ·or can rtter 'YQU to CIIW 8QU'C8II !Of 1111p 8UCh as_~ 

E1izaoe1n Dole. Secrt11ary of Labor 

U.S. Department of Labor 

Washington. D.C. 
1989 (Revised) 

. OSHA :203 
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SITE HEALTH AND SAFETY CHECKLIST- COMPREHENSIVE 

GENERAL INFORMATION 

Date: ________ _ Checklist completed by: --------
Project name: -----------Project number: ----

Location: -------
Site Manager:·.....,.----- Site Safety Officer:------~---
Weather: [ ] windy [ ] fair [ ] cloudy [ ] dry [ ] rain [] sleet 

[]snow temperature ocrF 

[]Yes []No [ ]N/A 

[]Yes []No [ ]N/A 

[]Yes []No [ ]N/A 

[]Yes []No [ ]N/A 

[]Yes []No [ ]N/A 

[]Yes []No [ ]N/A 
[]Yes []No [ ]N/A 
[]Yes []No []N/A 

[]Yes []No []N/A 
[]Yes []No []N/A 
[]Yes []No []N/A 
[ ]Yes []No []N/ A 

[]Yes [ ]No []N/ A 
[]Yes []No [ ]N/A 
[]Yes []No []N/A 
[]Yes []No []N/A 
[]Yes []No []N/A 

SAFETY INFORMATION 

Signed SSP on-site: 
[ ]available [ ] posted 
SSP reviewed and signed by necessary personnel. 

MSDSs on site for all hazardous materials brought to site by 
personnel. 
[ ] available [ ] posted 

Designated SSO present. 

Site safety briefing held. 
Date of last briefing: I I 

On-site Montgomery Watson personnel meet OSHA requirements 
for: 
• H&S training 
• Medical surveillance 
• Respirator fit test 
On-site Montgomery Watson subcontractors meet OSHA 
requirements for: 
• H&S training 

.. . 
• Medical surveillance 
• Respirator fit test 
Work being done in compliance with SSP and SOPs. 

Equipment specified in SSP available. 
Equipment specified in SSP in working order. 
Equipment manuals available. 
Monitoring equipment calibrated. 
Calibration· records available. 

Page I of3 



[]Yes []No [ ]N/A 

[]Yes []No []N/A 

[]Yes []No []N/A 

[]Yes []No UN/A 
[]Yes []No [ ]N/A 
[]Yes []No []N/A 

[]Yes []No [ ]N/A 
[]Yes []No [ ]N/A 

[]Yes []No [ ]N/A 
[]Yes []No [ ]N/A 
[]Yes []No [ ]N/A 
[]Yes []No [ ]N/A 

[]Yes []No []N/A 
[]Yes []No []N/A 
[]Yes []No [ ]N/A 

Responsible personnel know how to operate monitoring equipment. 

Adequate equipment/materials inventory available. 

Radiation monitoring badges being worn by all personnel working 
with nuclear density gauges. 

Zones established and enforced: 
• Exclusion 
• Decontamination 
• Support/clean 

Proper decontamination procedures: 
• Set up 
• Enforced 

Emergency telephone numbers posted. 
Emergency route to hospital posted. , 
Local officials notified. 
At least one person on-site has current first aid and CPR 
certification. 

Appropriate first aid materials on site: 
• 15 minute eye wash 
• First aid kit 
Special emergency procedures irnplem~nted. 

SArnTYEQUWMENTU~UEDBY~LDCREW 

[]Yes []No [ ]N/A 

Effectiveness of SSP: 

Field/Health and Safety Equipment Checklists complete and 
current. 

COMMENTS . . 

Page 2 of3 



Deficiencies noted: 

Remedial actions required/taken: 

HEALTH AND SAFETY MEETING ATTENDANCE 

Employer Signature 

F:\SAFETY\PI...ANS\STDAPP.WPD 
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SITE HEALTH AND SAFETY CHECKLIST- DAILY 

Date: -------
Project number: -----

Checklist completed by: -------

Pr~ectnrune: -------------
Location: ------------------------
Site Manager: ------ Site Safety Officer: ---------
Weather: [ ] windy [ ] fair [ ] cloudy [ ] dry [ ] rain []sleet 

[ ] snow temperature: o I o 

Site hazards 
• General site health and safety hazards 

Topic covered? 
[]Yes [)No []N/A 
[]Yes []No [ ]N/A 
[]Yes []No []N/A 
[]Yes []No [ ]N/A 
[]Yes []No []N/A 
[]Yes []No [ ]N/A 
[]Yes []No []N/A 

• Specific hazards associated with substances of concern 

[]Yes []No [ ]N/A 
[]Yes []No [ ]N/A 
[]Yes []No []N/A 
[]Yes []No [ ]N/A 

[]Yes [)No [ ]N/A 
[]Yes [)No [ ]N/A 
[]Yes []No [ ]N/A 
[]Yes []No []N/A 

[]Yes []No []N/A 
[]Yes []No []N/A 
[]Yes []No []N/A 
[]Yes []No []N/A 
[]Yes []No []N/A 
[]Yes []No []N/A 
[]Yes []No []N/A 

• Routes of exposure 
• Specific hazards associated with a task/job 
• Physical stresses/hazards 
• "Buddy" system 

Site Safety Plan 
• Role/duties of Site Safety Officer (SSO) 
• Ambient air monitoring 
• Emergency procedures/hospital routes 

Personal Protection 
• Required PPE 
• SCBA/ Air-supplying respirator review 
• Proper donning/doffing techniques 

Decontamination 
• Overview of station(s) 
• Proper techniques 
• Field equipment decontamination 
• Heavy equipment/machinery decontamination r • 

• Vehicle movement 
• Personal hygiene 

Page I of2 



Health and Safety Meeting Attendance 

Name Employer Signature 

~ . 
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EXCAVATION SAFETY CHECKLIST 

(This form is to be completed daily.) 

Project: ......;.. ______ _ Pr~ect#: ----------------------------

Competent Person: ----- Dme: -------------------------------

Utilities Checked 

__ Telephone 
__ Electric 
__ Natural Gas 
__ Water 

Secure Surface & Overhead Structures 

__ Sewer 
__ Cable TV 
__ Other 

__ Power Poles 
__ Overhead Obstacles 
__ Roads 

_Buildings/Foundations 
__ Sidewalks 
__ Other 

Trench Depth 

__ 0-5' __ 5'-10' __ 10'-15' __ 15'-20' 

Egress 
Ladder Present in Trench Yes No 
(Ladder required at trench depths of 4' or greater) 
(Ladder to extend 36" above ground surface) 
(Ladder or ramp within 25' oflinear travel in either direction) 

Soil Classification 
Visual Analysis of Soil 
__ Cracks/Fissures/Spalling of Trench Sides 
__ Water Seeping From Sides or Bottom 
__ Different Soil in Layers 
__ Soil Previously Disturbed 
_Underground Utilities Present 
_Continuous Vibration Present 

Penetrometer Reading: _ 

Page 1 of2 
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A B 
Penetrometer Reading 2:. 1.5 tsf 1.5-0.5 tsf 

Not Previously Previously 
Disturbed Disturbed 
Stable Dry Cracks 
Rock Fissures 

Maximum Slope 53 deg. (3/4:1) 45 deg. (1:1) 

Vehicular Traffic 
Area Properly Banicaded 

Reflective Clothing Warn 

Flagman Present as Necessary 

Protective System in Place to 
Prevent Vehicles Unloading Fill 
Materials From Backing into 
Excavation 

Other Hazards 
Check for Hazardous Atmospheres 

__ Yes 

__ Yes 

_Yes 

__ Yes 

__ Oxygen __ Combustibles __ Organic Vapors 

Confined Space Permit Acquired __ Yes 

Excavated materials and 
equipment at least 2 feet from 
edge of excavation and no other 
overhead hazards to personnel 
in excavation __ Yes 

Water removed from excavation __ Yes 

Ramps, Walkways, Bridges over 
Excavations Equipped 
with Handrails __ Yes 

Shoring System Designed by 
Professional Engineer __ Yes 

Excavations Banicaded or 
Filled in at End of Day __ Yes 

F:ISAFETY\PLANSISTDAPP.WPD 
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!;_ 
<0.5 tsf 
Previously 
Disturbed 
Seeping Soil 
Wet Soil 
34 deg. (1-1/2:1) 

__ No 

__ No 

__ No 

__ No 

__ Other 

__ No 

__ No 

__ No 

• . 
__ No 

_No 

__ No 
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Material Safety Data Sheets Collection: 

liP 
Genium Publishing Corporation 

1145 Cata1yn Street Sheet No.5 
Schenectady, NY 12303-1836 USA Chromic Acid and Chromates 

(518) 377-8854 
Issued: l0/77 Revision: C, 7/91 Errata: 12/94 

Section 1. Material Identification 45 
Chromic Acid (Cr0

3
) Description: Produced by roast!ng chromite ore with alkali o~ lim~. leachi~g with calcium oxide, R 1 NFPA 

'"''""li'ing "" ohmm•>< o' diohmm•><. md thon t=tmg " w<th "" """ of •ulfuno '·"d. U..U m """"' gl""·· I 4 • <@> 
colored glass, dyes, batteries, explosives, water treatment, wood treatment and preservatives, ~efractones, copper stn~- S 3 

3 1 ping. alum.inum anodizing, photomechanical processing, chrorruum metal platmg, punfyt.ng ml ~? acetylene, harderung !< 0 ox 
rrucroscoptc preparatiOns, and manufacrunng chromated copper arsenate; and as a corrosiOn mhibttor, a catalyst, an Percutaneous 
oxtdizing agent m organic cherrustry, and an etch~t for plastics: . . . . . (bn:'ken skin) HMIS 
Other Designations: CAS No. 1333-82-0; chrorruc actd; chrorruc actd, sohd coon: ch~orruu~ ~ydride; chrorruum (VI) OXtde; H 3 chromium trioxide; chromium (6+) trioxide; monochromium tnoXIde; puratroruc chrorruum tnoXIde. Chrorruc actd ts the commonly used F 0 name, although true chromic acid (CrHp •. CAS No. 7738-94-5) cannot be isolated from solution. Chrorruc actd and chromates R 1 
(as Cr0 3, CAS No. 7440-47-3). . . 

73 
. . PPGt 

Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers Gutde1 >for a supphers It st. . . ;-Sec. 8 
Caution: A powerful oxidizer, chromic acid may explode on contact with reducing agents and cause tgruuon on contact with orgaruc 
materials. This poison and human carcinogen is corrosive to skin and initating to mucous membranes. Eye contact may cause permanent 
blindness. 

Section 2. Ingredients and Occupational Exposure Limits 
Chromic acid, 99% Cr0

3 
1990 OSHA PEL 1990-91 ACGIH TLVs 1985-86 Toxicity Data* 
Ceiling: 0.1 mg(CrOYm1 TWA: 0.05 mg(Cr)/m3 Rat, oral, LD : 80 mglkg 

Ceiling: 0.1 mg/m3 Mouse, oral, Eol
0: 127 mglkg 

1987 IDLH Level Human, inhalation, TCL.o: exposed continuously to 110 IJ.g over 3 years. Toxic 
30 mg/m3 1990 NIOSH REL effects include tumongenic (carcinogenic by RTECS criteria); sense 

TWA: 0.025 mg(Cr(VI))/m3 organs and special senses (olfaction tumors); lungs, thorax, or respiration 
Cethng: 0.05 mg/m3/15 min (Cr(VI)) (tumors). 

Dog, subcutaneous, LDL.o: 330 mglkg 
• See NIOSH, RTECS (GB6650000), for additiona,l mutative, reproductive, toxicity and tumorigenic data. 

Section 3. Physical Data* 
Boiling Point: Decomposes at 482 'F (250 "C) to Crp

3 
+ 0

2 
Specific GraVIty: 2.7 Appearance and Odor: lJark, purplish-red, pris-

Melting Point: 385 'F (196 'C) Water Solubility: Soluble matic, deliquescent (absorbs all moisture from air) 
Molecular Weight: 99.98 Heat of Fusion: 37.7 cal/g crystals, or a granular powder with no detectable 

• These physical data apply only to chromic acid (CAS No. 1333-82-0). 
odor. 

Section 4. Fire and Explosion Data 
Flash Point: None reported I Autoignition Temperature: None reported I LEL: None reported J VEL: None reported 
Extinguishing Media: Chromic acid is noncombustible, but accelerates burning of combustibles (wood, paper, oil). For small fires, use only 
water, not dry chemical, carbon dioxide (C0

2
), or halon. 

Unusual Fire or Explosion Hazards: A powerful oxidizer, chromic acid ignites on contact with acetic acid and alcohol. It may react rapidly 
enough with organic materials to cause ignition. Containers may explode if involved in fire. 
Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contained breathing 
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Cool fire-exposed containers with flooding 
amounts of water since the decomposing material may fonn a hot, viscous foam that can cause containers to rupture and explode. Use caution.' 
For large fires, flood area from a safe distance, and cool containers from the side with a water spray until after fire is well out. If possible without 
risk. move containers. Stay away from ends of tanks. For massive fire in cargo area, use monitor nozzles or unmanned hose holder. Be aware of 
runoff from fire control methods. Do not release to sewers or waterways. 

SectionS. Reactivity Data 
Stability/Polymerization: Chromic acid is generally stable at room temperature in closed containers under normal storage and handling 
conditions. Hazardous polymerization cannot occur. 
Chemical Incompatibilities: This material is incompatible with acetic acid, acetic anhydride, acetone, alcohols, alkali metals, ammonia, arsenic, 
anthracene, benzene, bromine penta fluorine, butyric acid, camphor, chromous sulfide, diethyl ether, glycerol, hydrogen sulfide, methyl alcohol, 
naphthalene, peroxyforrnic acid, phosphorus, potassium hexacyanoferrate, pyridine, selenium, sodium, and turpentine. Chromic acid ignites ethyl 
alcohol and many hydrocarbons. 
Conditions to Avoid: Avoid excess heat and contact with combustible or organic materials. 
Hazardous Products or Decomposition: Thermal oxidative decomposition of chromic acid can produce carbon dioxide, smoke, and irritating 
toxic fumes. 

Section 6. Health Hazard Data 
Carcinogenicity: The IARC and NTP list chromic acid and other forms of hexavalent (VI) chromium as human carcinogens. 
S~ or Risks: Chromic acid is a poison and a powerful initant to skin, eyes, and respiratory tract Skin or lung sensitization (allergic 
reaction~) may occur_ Exposure can cause dermatitis (skin rash), asthma, pulmonary edema (fluid in lungs), kidney damage, a "chrome hole," or a 
Mrforanon of the nasal septum (tissue between nostrils). 

ed.ical Coodid~ ~vated by Lona-Term Expo.ure: Any chronic lung or skin condition. 
Target Organs: Skin, respiiatory tract (including nose, throat, airways, and lungs), and kidney. 
Primary Entry Rou~: Eyes, skin contact, inhalation, and ingestion. . 
Acute meets: lnhalauon may cause irritation or burning of nose, throat, and air passages, cough. wheezing, and shortness of breath- Higher 
expos~s mar cause ~mo~ edema (fluid in lungs). Skin exposure may cause dermatitis (skin rash), irritation, burning, itching, redness, and 
ulceranon (skin destruCtion) which may penetrate. Eye contact can cause initation. burning, lacrimation (warering), loss of sight and permanent 
blindness if not removed quickly. 
Chroni~ Ell'ects: ~nic i~alation of excessive levels may cause epistaxis (nosebleed), "chrome holes," nasal congestion, tooth enamel erosion, 
chest pam, asthma (VIa allergtc sensitization), bronchitis, or respiratory tract cancer. Chronic eye exposure may cause conjunctivitis. Skin contact 

Continue on no:r~ 
Copyript Cl 1991 Genillllt l'llbWIIittl Corpontioa. 
Any 'ommerri&l uoe or tqiiOCiuctiOit willloul tile p.bliolaer'a penllialia. il probibitod. 



No.5 Chromic Acid and Chromates 7/91 

Section 6. Health Hazard Data, continued 
can cause irritant or allergic contact dermatitis, or skin ulceration. Chronic systemic absorption could cause liver or kidney damage. 
FIRST AID 
Eyes: Gently tift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Do not let victim rub eyes or keep them tightly shut. Consult a physician immediately. 
Skin: Rinse with flooding amounts of water for at least 15 min, and wash with a gentle soap. Promptly remove contaminated clothing. For 
redness, blistering, or persistent irritation, consult a physician. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious person drink l to 2 glasses of 
water. Do not induce vomiting since this worsens the victim's condition. Do not neutralize this acid. 
After first aid, get appropriate in-plant, paramedic, or community medical support. 
Note to Physidaus: After decontamination and neutralization, treatment of acid bums is similar to that of thermal bums, although bullae and 
loose necrotic tissue should be debrided. U~ate tetanus status. For severe acid burns, fluid resuscitation is critical to prev•ent mortality from 
hypovolemia and renal failure. Monitor senal vital signs, urine output, electrolytes, blood count, and urinalysis as clinically indicated. Neuro
vascular compromise distal to a circumferential e!ltr~mity bum may require escharotOf!JY ?r fasciotomy. f"or inhalation expo~ures to acids, a 
CXR, EKG, ABGs, PFfs, SMA, and CBC may rud m treatment. Evaluate and treat as mdicated for react1ve auways, upper auway obstruction and 
noncardiogenic pulmonary edema (possibly delayed onset}. Although literature documentation is inadequate, a burst of steroids may help prevent 
developm~nt ~f sequelae sue~ as reactive airways dysfunction syndrome or bron~hilitis oblit~ans. For ~ular_ exl?Osures to acids, ensure: adequate 
decontarrunauon. DetenrunatJOn of pH may be helpful. A Morgan Lensc and toptcal 3.11esthes1a may rud m tmgauon. Perform fluorescem stmning 
and slit lamp evaluation and consult an opthamalogist. Antibiotic ointments, mydriatic/cycloplegics, topical corticosteroids (after epithelial 
recovery). patching, and possibly anterior chamber paracentesis may be indicated depending on clinical presentation. Acutl!ly and in follow-up, 
evaluate as indicated for intraocular pressure, lacrimal and lid function, corneal integrity and infection. Urinary chromium :ts of questionable value. 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Notify safety personnel and evacuate all unnecessary personnel. Cleanup personnel should protect against dust inhalation and eye 
contact. Do not handle broken packages unless wearing appropriate personal protective equipment. Keep combustibles (wood, paper, etc.) away 
from spilled material. Whenever possible, use wet cleanul? methods; if not, use vacuum cleanup. Remove spills immediately to prevent dust 
dispersion. For a water spill, neutralize with agricultural hme, crushed limestone, or sodium bicarbonate. For a land spill, dig a pit, pond, or lagoon 
to contain material. If time permits, seal these with an impenneable, flexible membrane liner. Dike surface flow with soil, !and or foamed 
concrete. Follow applicable OSHA regulations (29 CFR 191 0.120). 
Environmental Transport: If allowed contact with soil, chromic acid, solid, lowers pH and may leach into water sources, causing an effect 
similar to acid rain's on water sources. This material's carcinogenicity makes it hazardous to the environment in its hexavaJ,!nt state. 
Environmental Degradation: The recommended disposal means are reduction, precipitation, or ion exchange. Landfill disposal is not recom
mended since it raises soil acidity. 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.22): Corrosive waste 
RCRA Hazardous Waste (40 CFR 26!.33): Not listed 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 10 lb (4.54 kg) [*per Clean Water Act, Sec. 3ll(b)(4)]t 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
SARA Toxic Chemical (40 CFR 372.65): Not listed 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Tables Z-1-A and Z-2) 
t Chromic acid (CAS No. 7738-94-5) is listed. 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910. 134} and, if 
necessary, wear a NIOSH-approved respirator. For 0.5 mg/m1 concentrations (if not fumes). use any dust and mist respirator except single-use and 
quarter-mask respirators. For 1.25 mg/m3 concentrations, use any powered air-purifying respirator with a high-efficiency particulate filter. For 
2.5 mglm1 concentrations, use any air-purifying full facepiece respirator with a hilth-efficiency particulate filter. For 30 mglm1 concentrations, use 
any supplied air respirator with a full facep1ece and operated in a pressure-demanCI or other positive-pressure mode. All concentrations may 
require eye protection. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks). wear an SCBA. Warning! Air
p_urifying respirators do not protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact. 
Ventilation: Provide general and local ventilation systems to maintain airborne concentrations below occupational exposure: levels. Local exhaust 
ventilation is preferred since it prevents contaminant dispersion into work area by controlling it at its source.0°1

l 

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing f.acilities. 
Contaminated Equipment: Contact lenses may minimize or worsen eye injuries. In some cases, soft lenses can actually protect eyes, not worsen 
corneal damage, due to strong chemicals. In other cases, chemical entrapment is presumed a possible hazard. Since contact lens use in industry is 
controversial, establish your own policy. Remove this material from your shoes and equipment. Launder contaminated clothing before wea.rin~. 
Comments: Never eat, drink, or smoke in work. areas. Practice good personal hygiene after using this material, especially bc:fore eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

~---------------------------------------------------------------------------------------------
Section 9. Special Precautions and Comments 
Storage Requirements: Store in glass bottles, cans, or drums. Protect against physical damage. Separate from combustible, organic, or other 
easily oxidizable materials. Protect from excess moisture which could cause containers to rust. Do not store on wooden floors. Store away from 
foodstuffs and flanunable liquids and solids. . . . . 
Engineering Controls: A void dust inhalation and skin or eye contact. Institute a respiratory protection program that mcludc·s regular trmrung, 
maintenance, inspection, and evaluation. Practice good housekeeping procedures. . . . . 
Other Precautions: Institute preplacement and periodic medical exams of ex. posed workers w1th attennon to the skin and resptratory tract. 
Consider preplacement and periodic chest radiographs. 

Transportation Data (49 CFR 172.101, .102) 
DOT Shipping Name: Chromic acid, solid IMO Shipping Name: Chromium trioxide, anhydrous 
DOT Hazard Class: Oxidizer IMO Hazard Class: 5.1 
1D No.: NA1463 ID No.: UN1463 
DOT Label: Oxidizer IMO Label: Oxidizer, Corrosive 
DOT Packaging Exceptions: 113.153 IMDG Packaging Group: II 
DOT Packaging Requirements: 173.164 

MSDS Colkctio11 Rrfereoces: 26. 38, 73, 85, 100. 101, 103, 124, 126, 127, 132, 133. 136, 138, 139, 140, 143. 142, 145, 148, 159 
Prepared by: M Gannon, BA: Industrial Hygiene Review: OJ Wilson, CIH: Medk:al ReYiew: MJ Upfal. MD. MPH: Edited by: JR Stua:rt. MS 

CopynaJ>l Cli991 by Geruum Publubinl Corponr.uon. Any commen:l&l use or ~-on wtlllout the publi51>er's pemusaton u prolllbued. Judsments as to tbe swtability oC inCortiWIOD be=n for tbe pun:lwer • pwpoocs 
ore oecessanly tbe pun:lwer"s responsdnilty. Altbougb reasonable care has been !&ken m tbe pn:parauon of such information. Geruum Publisllinl Co~on e•lel>ds no WVBDI>OS. ....U:s no n:pre.oen~mons. iUid asswncs 
n0 rapo<Wbwty as 10 tbe accuracy or swl.lbwty of sucb infornauon fo• apphcauon 10 tbe pun:bue(s inl<nd<d purpox or for conxquences of its use. 



Material Safety Data Sheet No. 80 

~p From Genium's Reference Collection THALLIUM METAL 
Genium Publishing Corporation (Revision A) 

1145 Catalyn Street Issued: December 1980 
Schenectady, NY 12303-1836 USA 

GENIUM PUBLISHING CORP. Revised: April 1988 
(518) 377-8855 

SECTION 1. MATERIAL IDENTIFICATION 25 
Material Name: THALLIUM METAL 0 Descrihtlon (Origin/Uses): Used in semiconductor research; also alloyed with mercury for the manufacture 
of switc es and closures that operate at subzero temperatures. 

Other Designations: Tl; NIOSH RTECS No. XG3425000; CAS No. 7440-28-0 HMIS ~ot Found 

Manufactt_Irer: Contact (our supplier or distrib~tor. Consult the latest edition of the Chemica/week H 1 
Buyers' Gu1de (Gemum re . 73) for a list of suppliers. F I R I 

Comments: The hazards of working with thallium metal are associated with cutting, grinding, welding, 
R 1 I 3 

etc., that produce dust, fumes, powders, and gases. PPG* s I 
*See sect. 8 K -

SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS 
Thallium Metal, CAS No. 7440-28-0 Ca 100 IDLH• Level: 20 mglm' (Soluble 

Compounds) 

OSHA PEL (Skin**) 
8-HrTW A:* .. 0.1 mglm' 

ACGIH TLV, 1987-88 

*Immediately dangerous to life and health (soluble). TLV-TWA:* .. 0.1 mglm' 

• *This material or its salts can be absorbed through intact skin, which 
Toxicity Data**** contributes to overall exposure. 

•• *Exposure limit defined for soluble thallium compounds as TI. 
Man, Oral, TDLo: 5.714 mg!k:g 

•• .. See NIOSH, RTECS, for additional data. 

SECTION 3. PHYSICAL DATA 
Bolling Point: 2655"F (l457"C) Water Solubility(%): Insoluble 

Melting Point: 579"F (304"C) Molecular Weight: 204 Grams/Mole 

Specific Gravity (H10 = 1): 11.85 

Appearance and Odor: A bluish white, very soft, easily fusible heavy metal; odorless. 

SECTION 4. FIRE AND EXPLOSION DATA LOWER JJPPER 
Flash Point and Method Autoignition Temperature Flammability Limits in Air 

• • %by Volume • • 
Extinguishing Media: •Use dry chemical, "alcohol" foam, carbon dioxide, or water spray to put out thallium fires. Contact your supplier 
for further recommendations. 

Unusual Fire or Explosion Hazards: Thallium metal dust particles suspended in the air can explode. If a thallium dust cloud fonns, 
immediately eliminate all possible sources of ignition such as sparks, open flame, etc., and spray the area with a water mist or fog. Working 
with this material can produce heat and sparks, which can ignite flammable materials and vapors in the workplace. 

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-
demand or positive-pressure mode. 

SECTION 5. REACTIVITY DATA 
Thallium metal is stable in closed containers at room temperature under normal storage and handling conditions. It does not undergo 
hazardous polymerization. In air, a poisonous coating of thallium oxide (fl

1
0) can develop on the exposed surface of thallium metal. 

Chemical Incompatibilities: This material reacts violently with fluorine. 

Conditions to Avoid: Prevent contact with fluorine. Avoid exposure to sources of ignition such as open flame, sparks, and lighted 
tobacco products. 

Hazardous Products or Decomposition: During fires thallium can form thallium oxide. 

Copyri&Jlt 0 191!8 Gcnium Publi.shin« Corpont>on. . -·· ~--~;..,, ....... .,._ __ __.., .............................. ''"'• ........ ,; ................................. ,_.,....,, .... , .. ... 



No. ~0 THALLIUM METAL 4/88 

SECTION 6. HEALTH HAZARD INFORMATION 
Thallium metal is not listed as a carcinogen by the NTP, !ARC, or OSHA. 
Sum mary of Risks: Thallium is _a cumulative poison_. It or its salts can be absorbed through intact skin; if they are ingested they are 
rJpldly absorbed by the gastromtestmal (GI) tracL Thallium acts as a m1tot1c (affcctmg cell diVISion) agent and a g•:neral cellular poison. 
Acute po1sOn1ng ch1efly affects the central nervous system (CNS) and the GI tract. The mgcst10n of soluble thallium salts causes more 
serious effects than the ingestion of the pure metal. Medical Conditions Aggravated by Long-Term Exposure: Disorders of 
th.: CNS, Gl tract, kidneys, liver, and eyes may be worsened by exposure to thallium. Administer prcplacement and periodic medical 
exams emphasizing these organs' functions. Target Organs: Eyes, CNS, lungs, liver, kidneys, Gl tract. Primary Entry: Skin 
absorption or contact, inhalation. Acute Effects: Nausea, vomiting, diarrhea, tingling or pain in the extremities, weakness, coma, 
convulsions, and death. Chronic Effects: Weakness, pain in the extremities (polyneuritis); loss of hair (alopecia, the most visible 
sign); and disorders of the cardiac, renal, and endocrine systems. FIRST AID: Eyes. Immediately flush eyes, including under the 
eyelids, gently but thoroughly with plenty of running water for at kast 15 minutes. Skin. Immediately wash the affected area with 
soap and water because of the increased hazard from absorption. Inhalation. Remove the exposed person to fresh air; restore and/or 
support his or her breathing as needed. Ingestion. TreaJ as an ern.ergency. Never give anything by mouth to someone who is 
unconscious or convulsing. If the exposed person is responsive, give him or her several g!Jsscs of milk or water to drink and then induce 
vomiting. 
GET :'>IEDICAL HELP (IN PLANT, PARA:\IEDIC, C0:\:1:\IUi\'ITY) FOR ALL EXPOSURES. Se·~k prompt 
medical assistance for further treatment, observation, and support after first aid. The treatment recommended in 
Genium reference 100 (p. 529) includes the following: 1\laintain fluid and electrolytic balance; administer 
potassium chloride to replace thallium intracellularly; and use hemoperfusion and hemodialysis .as warranted by 
the specifics of the incident. Various chelating therapies have been recommended. 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
Spill/Leak: Notify safety personnel, evacuate all nonessential pcr:;onncl, and provide adequate ventilation. Cleanup personnel need 
protection against contact with and inhalation of dust (see sect. 8). Prevent skin contact. Scoop up spilled thallium 1nto suitable containers 
for disposal. Carefully sweep or vacuum up small spills or residues without creating dusl 
Waste Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Consider recycling. Follow Federal, 
state, and local regulations. 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000 Subpart Z, for soluble thallium compounds as Tl) 
EPA Designations (40 CFR 302.4) 
RCRA Hazardous Waste: Listed without Number 
CERCLA Hazardous Substance, Reportable Quantity: 1000 lbs (454 kg) 

SECTION 8. SPECIAL PROTECTION INFORMATION 
Goggles: Always wear protective eyeglasses or chemical safety goggles. Follow the eye- and face-protection guidelines in 29 CFR 
1910.133. Respirator: Wear a NIOSH-approved respirator per the NJOSH Pocket Guide to Chemical Hazards for the maximum-use 
concentrations and/or the exposure limits cited in section 2. Follow the respirator guidelines in 29 CFR 1910.134. For emergency or 
nonroutine usc (e.g., cleaning reactor vessels or storage tanks), wear an SCBA with a full facepiece operated in the pressure-demand or 
positive-pressure mode. Warning: Air-purifying respirators will not protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves; boots; aprons; and clean, irnpcrvio~s. body-covering clothing to prevent any possibility of skin contact. 
Barrier creams may be useful to limit the effects of skin contact. 
Ventilation: Install and operate general and locJ.! ventilation systems powerful enough to maintain airborne levels of thallium below the 
OSHA PEL standard cited in section 2. 
Safety Stations: Make eyewash stations, washing facilities, and safety showers available in use and handling areas. 
Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them. 
Particles can adhere to contact lenses and cause corneal damage. Do not wear contact lenses in any work area. 
Comments: Practice good personal hygiene; always wash thoroughly after using this material. Avoid transferring 11 from your hands to 
your mouth while eating, drinking, or smoking. Do not eat, drink, or smoke in any work area. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
Stora~e/Segregation: Store thallium metal in a cool, dry, well-ventilated area in closed containers away from oxidizing agents, fluorine, 
and sources of ignition. 

Special Handling/Storage: Practice good housekeeping techniques that minimiz.e accumulation of dust; cleaning procedures 
should not create dusty conditions. 

Transportation Data (49 CFR I 72.101-2): 
DOT Shipping Name: Thallium Salt. Solid, NOS DOT Label: Poison IMO Label: Poison or St. Andrew's Cross (X)* 
DOT 10 1'\os. UN1707; NA1707 DOT CLass: Poison B IMO Class: 6.1 
•Harmful-Stow away from Foodstuffs (IMO Label, Materials of Clas:; 6.1 Packaging Group III). 

Rererences: I, 2, 12, 73,84-94, !00, 103. 

Judgments as to the su<tability of mforrnation herein for purchaser's purposes are 
necessanly purchaser's responSibility. Therefore. altnoug)l reasonable care has 
been taken m the preparatwn of such information, Genium Pubhshmg Corp. 
extends no warranues, makes no representauons and assumes no responstb•lily 
as to lhe accuracy or suitability of such informal.ioa for application to 
purchaser's intended purposes or for consequences of its use. 

Copynght 01988 Geniwn Publish~ Ca<pot11Uon. 
Any commerc1&J UK or reiX'oducuoo. without the publis.hef'l pc:nnissico il prob.Jbited. 

\ Prepared by PJ Jgoe, BS 

Industrial Hygiene Review: DJ Wilson, Clli 

19 
Medical Review: MJ Hardies, MD 



Material Safety Data Sheet No. 82 

<§P From Genium's Reference Collection COBALT METAL/POWDER 
Genium Publishing Corporation (Revision A) 

1145 Catalyn Street Issued: March 1981 Schenectady, NY 12303-1836 USA 
GENIUU PUBLISHING CORP. Revised: April 1988 (518) 377-8855 

SECTION 1. MATERIAL IDENTIFICATION 25 

Material Name: COBALT METAUPOWDER 0 Description (Origin/Uses): Used in alloys and in nuclear weapons. 

Other Designatiogs: Co; NIOSH RTECS No. GF8750000; CAS No. 7440-48-4 HMIS l"ot Found 

H I 
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemica/week F 1 R l 
Buyers' Guide (Genium ref. 73) for a list of suppliers. 

R I I 4 

Comments: The hazards of working with cobalt metal/powder arc associated with cutting, grinding, PPG• s 1 
welding, etc., that produce dust, fumes, powders, and gases. •sec sect. 8 K 

SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIM(TS 
Cobalt Metal!Powder, CAS No. 7440-48-4 Ca 100 IDLH* Level: 20 mglm' 

OSHA PEL 
8-Hr TWA: 0.1 mgim' 

ACGIH TLVs, 1987-88 
TLV-TWA: 0.05 mglm' 
TLV-STEL: 0.1 mgim' 

All the exposure limits above arc defined for cobalt metal, dust, and fume 
Toxicity Data•• as Co. 

•Immediately dangerous to life and health. Rat, Oral, LDu.: 1500 mglkg 

••See NIOSH, RTECS, for additional data with references to tumorigenic effects. 

SECTION 3. PHYSICAL DATA 
Bolling Point: Ca 5792"F (3200"C) Water Solubility(%): Insoluble 

Melting Point: 2719"F (1493"C) Molecular Weight: 59 Grams/Mole 

Specific Gravity (H
1
0 = 1): 8.92 

Appearance and Odor: A gray, hard, magnetic, ductile, and somewhat malleable metal or black powder; odorless. 

SECTION 4. FIRE AND EXPLOSION OAT A LDWER OPPER 
Flash Point and Method Autoignition Temperature Flammability Limits in Air 

+ • %by Volume .. * 
Extinguishing Media: •Do not use water. Recommended extinguishing agents include dry sand, dry dolomite, dry graphite powder, or 
sodium chloride. Solid cobalt does not bum; however, its dust can bum and it may form explosive mixtures with air. 
Unusual Fire or Explosion Hazards: Cobalt dust particles suspended in the·air can explode. If a cobalt dust cloud does form. immedi-
ately eliminate all possible sources of ignition such as sparks, open flame, etc., and take appropriate precautions (e.g., spray the affected area 
with a water mist or fog). Pyrophoric cobalt, which appears as a black powder, bums brilliantly when exposed to air. Working with this 
material can produce heat and sparks, which can ignite flammable materials and vapors in the workplace. 
Special Fire-righting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-
demand or positive-pressure mode. 

SECTION 5. REACTIVITY OAT A 
Cobalt metal/powder is stable in closed containers at room temperature under normal storage and handling conditions. It does not undergo 
hazardous polymerization. 

Chemical Incompatibilities: Pyrophoric cobalt decomposes cold acetylene and becomes incandescent. Fused ammonium nitrate can 
sometimes react explosively with powdered co balL 

Conditions to Avoid: Prevent contact with incompatible chemicals. Powdered cobalt is more reactive than the solid metal; do not allow 
the powder to accumulate or form a potentially explosive dust cloud. 

Hazardous Products of Decomposition: Only powdered cobalt can bum; various oxides of cobalt may be produced during fires. 

Copyng,ht e 1988 Gcruum Publi.Jh.J.ng Corporation. 
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No. 82 COBALT METAUPOWDER 4188 

SECTION 6. HEALTH HAZARD INFORMATION 
Cobalt metal/powder is not listed as a carcinogen by the NTP, IARC, or OSHA. 
Summary of Risks: Inhalation of cobalt dust can cause pulmonary symptoms such as wheezing, irritation of the upper respiratory 
tract (URD. and hypersensitivity reactions (asthma). Skin contact with powdered cobalt may cause dermatitis, especially in the crea~es 
of the elbows, knees, ankles, and neck. Contact with eyes may cause conjunctivitis. Ingestion may produce a hot sensation along with 
vomiting, diarrhea, and nausea. Medical Conditions Aggravated by Long-Term Exposure: Disorders of the skin and the 
URT may be worsened by exposure to cobalt; administer preplacement and periodic medica! exams emphasizing these functions. 
Target Organs: Respiratory system, skin, bladder, kidneys, and eyes. Primary Entry: Skin contact, inhala;:ion. 
Acute Effects: Contact dermatitis and breathing difficulties. Chronic Effects: Allergic asthma, restricted pulmonary functions, 
and interstitial fibrosis may be caused by long-term occupational exposure to cobalt or its compounds. 
FIRST AID 
Eyes: Immediately !lush eyes, including under the eyelids, gently but thoroughly with plenty of running water for at least 15 minutes. 
Skin: Immediately wash the affected area with soap and water. 
Inhalation: Remove the exposed person to fresh air; restore and/or support his or her breathing as needed. 
Ingestion: Never give anything by mouth to someone who is unc:>nscious or convulsing. If cobalt salts are ingested, give 1 to 2 
glasses of water and induce vomiting. 

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Set!k prompt 
medical assistance for further treatment, observation, and support after first ald. 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
Spill/Leak: Notify safety personnel, evacuate all nonessential personnel, remove all sources of heat and ignition, and provide adequate 
ventilation. Cleanup personnel need protection against contact with and inhalation of dust (see sect. 8). Prevent skin contacl Scoop up 
spilled cobalt into suitable containers for disposal. Carefully sweep or vacuum up small spills or residues without creating dusl 
Waste Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Consider recycling. Follow Federal, 
state, and local regulations. 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000 Subpart Z, for cobalt metal, dust, and fume) 
EPA Designations (40 CFR 302.4) 
RCRA Hazardous Waste: Not Listed 
CERCLA Hazardous Substance: Not Listed 

SECTION 8. SPECIAL PROTECTION INFORMATION 
Goggles: Always wear protective eyeglasses or chemical safety goggles. Follow the eye- and face-protection guidelines in 
29 CFR 1910.133. Respirator: Wear a NIOSH-approved respirator per the NIOSH Pocket Guide to Chemical Hazards for the 
maximum-use concentrations and/or the exposure limits cited in section 2. Follow the respirator guidelines in 29 CFR 1910.134. For 
emergency or nonroutine use (e.g., cleaning reactor vessels or storage tanks), wear an SCBA with a full facepiece operated in the pressure
demand or positive-pressure mode. Warning: Air-purifying respirators will not protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves; boots; aprons; and clean, impervious body-covering clothing to prevent any possibility of skin contacL 
Barrier creams may be useful to limit the effects of skin contact. V E ntllatlon: Install and operate general and local ventilation systems 
powerful enough to maintain airborne levels of cobalt metal, dust, or fume below the OSHA PEL standard cited in section 2. 
Safety Stations: Make eyewash stations, washing facilities, and safety showers available in use and handling areas. 
Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses wncentrate them. 
Particles can adhere to contact lenses and cause corneal damage. Do not wear contact lenses in any work area. 
Comments: Practice good personal hygiene; always wash thoroughly after using this material. Avoid transferring it from your hands to 
your mouth while eating, drinking, or smoking. Do I'IOl eat, drink. or smoke in any work area. Do not inhale dust or c:reate dusty working 
conditions. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
Storage/Segregation: Store cobalt metal/powder in a cool, dry, well-ventilated area in closed containers away from oxidizing agents, 
incompatible chemicals (see sect. 5), and sources of heat or ignition. 

Special Handling/Storage: Practice good housekeeping techniqu1:s that minimize accumulation of dust; cleaning procedures should 
not create dusty conditions. 

Transportation Data (49 CFR 172.101-2): Not Listed 

References: I, 2, !2, 73, 84-94, 100, 103. 

Judgments as to the swtab!lity of infonnation herein for purchaser's purposes ue Prepared by PJ Igoe, BS 
neu.ssanly purchaser's responsibility. Therefore, ~\hough rasonable cue hu f--::...._ _ ___:_:.__ ___________________ _ 
been Laken m the preparation of such information, Genium Publishing Corp. Industrial Hygiene Review: DJ Wilson, CIH 
e.< tends no warranties, ~TW~kes no represenLalions and assumes no responsibility 

.. to \he accu!11Cy or SUitability of such informa!ion for application to Medical Review: rvu Hardies, MD 
purchaser's intended purposes or for consequences of its use. 18 

Copynglu 0 1788 Omium Publl.Shina Corporouoo. 
Any c.ommcrcW use or n:prodUCtlm wtthout the' ~bll5he:r's pcrtruJS1at iJ ~ah.ibit.ed.. 



<§P 
Genium Publishing Corporation 

1145 Catalyn Street 
Schenectady, NY 12303-1836 USA 

(518) 377-8854 

Section 1. Material Identification 

Material Safety Data Sheets Collection: 

Sheet No. 83 
Chromium Metal/Powder 

Issued: 3/81 Revision: A, 11/89 

30 
Chromium Metal/Powder Description: Obtained from chrome ore, chromite (FeCrp,), by electrolysis of chromium 
solutions, by direct reduction (ferrochrome), and by reducing the oxide with ftnely divided carbon or aluminum. Used for 
chromeplating other metals; for greatly increasing metal resistance and durability; in manufacturing chrome-steel or 
chrome-nickel-steel alloys (stainless steel); as a constituent of inorganic pigments; as protective coating for automotive 
and equipment accessories; and in nuclear and high-temperature research. 

R 1 Genium 

Other Designations: Chrome; Cr; CAS No. 7440-47-3. 

I 4 

~ 
s 1 
K l 

\lanufacturer: Contact your supplier or distributor. Consult the latest Chemica/week Buyers' Guide (Genium ref. 73) 
for a suppliers list. 

H 
F 
R 

2 
1 
l 

PPG* 
• Sec. 8 

Section 2. Ingredients and Occupational Exposure Limits 
Chromium metaVpowder, ca 100% 

OSHA PEL ACGIH TLV, 1988-89* ~10SH REL, 1987' Toxicity Data:j: 

8-hrTWA: 1 mg/m3 TLV-TWA: 0.5 mg/m3 8-hr TWA (for chromium metal 
and insoluble salts): 1 mg Cr/m3 

Rat, implant, TDLo: 1200 ~g!kg body weight 
administered intermittently over six weeks 

• This TLV is applicable to Cr· 2 and Cr•1 compounds. For water soluble and water-insoluble Cr', the 8-hr TWA is 0.05 mg Cr ''/m'. Certain water-insoluble Cr·' 
compounds (zinc chromate, calciwn chromate, lead chromate, bariwn chromate, strontiwn chromate, and sintered chromium trioxide) are designated as A Ia (human 
carcinogen). 
'The !\'JOSH REL (10-hr 1W A) for carcinogen Cr' compounds is I IJ.g/m 1; for noncarcinogenic Cr·' compounds (including chromic acid), the RELs (I O·hr TWAs) 
are 25 IJ.g/m1 and 50 IJ.g/m1 (15-min ceiling). The noncarcinogenic compounds include mono- and dichromates of hydrogen, cesiwn, sodiwn, lithium, pot.:mium, 
rubidium, ammonia, and Cr•• (chromic acid anhydride). Any and all Cr'' materials excluded from the noncarcinogenic group above are carcinogenic Cr·• com· 
pounds. 
*Sec NIOSH, RTECS (GB4200000), for additional data with references to tumorigenic effects. 

Section 3. Physical Data 
Atomic Weight: 51.996 g/mol Boiling Point: 4788 'F (2642 'C) 

Melting Point: 3452 'F (1900 'C) 
Vapor Pressure: 1 mm Hg at 2941 'F (1616 'C) 
Vapor Density (Air"' 1): 1.79 

Specific Gravity (H
1
0 = l at 39 'F (4 'C)): 7.2 at 68 'F (20 'C) 

Water Solubllity: Insoluble 

Appearance and Odor: Steel-gray, lustrous metal; no odor. 

Section 4. Fire and Explosion Data 
Flash Point: None reported IAutoignition Temperature: Cloud, 1076 'F (580 'C); dust 

layer, 752 'F (400 'C) 

Extinguishing Media: Use dry chemical or sand. 

jLEL: Dust cloud explosion, 
I 0.230 oz)ft3 

l UEL: None reported 

Unusual Fire or ExplO!iion Hazards: Particle size and dispersion in air determine reactivity. Chromium powder explodes spontaneously in air, 
while chromium dust suspended in col is ignitable and explosive when heated. 
Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or 
positive-pressure mode. 

•One hundred percent of dust goes through a 74-J.lm sieve. A 140-mJ spark can ignite a dust cloud. 

Section 5. Reactivity Data 
Stability/Polymerization: Chromium is stable when properly handled and stored. Hazardous polymerization cannot occur. 
Chemical Incompatibilities: Chromium reacts readily with dilute, not nitric, acids to form chromous salts. It is soluble in acids (not nitric) and 
strong alkalis. Its powder is incompatible with strong oxidizing agents, including high 0

2 
concentration. Evaporation of mercury (Hg) from Cr 

amalgam leaves pyrophoric chromium. Finely divided Cr attains incandescence with nitrogen oxide, potassium chlorate, and sulfur dioxide. 
Molten lithium at 18 'C severely attacks Cr. Fused ammonium nitrate below 200 'C reacts explosively and may ignite or react violently with 
bromine pentafluoride. 

Hazardous Products of Decomposition: Thermal oxidative decomposition of Cr can produce toxic chromium oxide fumes. 

Copynghl 0 1989 Gcruwn Publutuna Corpo .. uon. 
Any CDmmCTC.i.a.l IUC or rqwodl.ictloo ~ith.au! ~ publil:h=r"• pcrm~ioo il: prohibiccd. 
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Section 6. Health Hazard Data 
Carcinogenicity: The NTP and OSHA list chromium as a human carci:1ogen. 

Summary of Risks: When ingested chromium is a human poison, with gastrointestinal (GI) effects. Chromium 3 (Cr' 3) compounds show little or 

no toxicity. Less soluble chromium 6 (Cr•6
) compounds arc suspected c1rcinogens and severe irritants of the larynx, nasopharynx, lungs, and skin 

(Sec. 2). Chromic acid or chromate salts cause irritation of the skin and rl!spiratory passage. Ingestion leads to severe irritation of the gastrointes

tinal tract, rem! damage, and circulatory shock. Chromium metal (when heated to high temperatures) and insoluble sall; are said to be involved in 

histological fibrosis of the lungs, which may progress to clinically evident pneumoconiosis. Exposure to chromate dust and powder can cause skin 

(dermatitis) and eye irritation (conjunctivitis). 

\1edical Conditions Aggravated by Long-Term Exposure: An incresed incidence of bronchogenic carcinoma occurs i:n workers exposed to 
chromate dust. 

Target Organs: Respiratory system. 

Primary Entr_y: Inhalation, percutaneous absorption, and ingestion. 

:\cute Effects: Acute exposures to dust may cause headache, coughing, shortness of breath, pneumoconiosis, fever, weight loss, nasal irritation, 

inf1arnmation of the conjunctiva. and dermatitis. 

Chronic Effects: Asthmatic bronchitis. 
FIRST AID 

Eyes: Flush immediately, including under tl1e eyelids, gently but thoroughly with Oooding an10unts of runni:ng water for at least 15 min. 

Skin: Brush off chromium dust. After rinsing affected area with f1ooding amounts of water, wash it witll soap and water. 

Inhalation: Remove exposed person to fresh air and support breathing as needed. 

Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious pcrscn slowly drink 1 to 2 

gbsscs of water to dilute. Do not induce vomoting. A physician should evaluate all ingestion cases. 

After first aid, get appropriate in-plant, paramedic, or community medical attention and support. 

l'h)sician's :'\ote: Acute toxicity causes a two-phase insult: 1) multisystem shock due to gastrointestinal corrosivity and 2) hcpJ.tic, renal, 

hematopoetic insult. Treatment should usc ao;corbic acid as a neutralizer with gastric lavage. If the i:ngestion is substantiJ.J, exchange transfusions 

and/or consider hemodialysis. TreJ.t allergic dermatitis with local cortisone or 10% ascorbic acid to reduce Cr•6 to Cr'1. Ten percent EDTA in a 

lanolin base applied every 24 hr helps heal skin ulcers. 

Section 7. Spill, Leak, and Disposal Procedures 
Spi!I!Leak: Notify safety personnel of large spills. Cleanup personnel should wear protective clothing and approved respirators. Remove heat and 

ignition sources. Provide ade-quate ventilation. Keep airborne dust at a minimum. Remove spills quickly and place in apr:ropriate containers for 

disposal or reuse. 

Disposal: Reclaim salvageable metal. Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, 

state, and local regulations. 

OSHA Designations 

Listed as an Air Contami:nant (29 CFR 1910.1000, Table Z-1) 

EPA Designations 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 

Listed as a CERCLA Hazardous Substance• (40 CFR 302.4), Reportable Quantity (RQ): 1 lb (0.454 kg) [• per Clean Water Act, Sec. 307(a)] 

SARA Extremely Hazardous Substance (40 CFR 355): Not listed 

Listed as a SARA Toxic Chemical (40 CFR 372.65) 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or cheinical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 

Respirator: Wear a NJOSH-approved respirator if necessary. Wear an SCBA witll a full facepiece when tlle particle concentration's upper limit is 

50 mg/m3• 

Warning: Air-purifying respirators do not protect workers i:n oxygen-deficient aunospheres. 

Other: Wear impervious rubber gloves, boots, aprons. and gauntlets to prevent prolonged or repeated skin contact. 

Ventilation: Provide general and local explosion-proof ventilation systerr.s to maintam ai:rbome concentrations below tlle OSHA standard 

(Sec. 2). Local exhaust ventilation is preferred si:nce it prevents contammant dispersion mto the work area by eliminating it at its source (Genium 

ref. 103 ). 
Safety Stations: Make available i:n tlle work area emergency eyewash stalions, safety/quick-drench showers, and washing facilities. 

Contaminated Equipment: Never wear contact lenses in tlle work area: soft lenses may absorb, and all lenses concentral:e, irritants. Launder 

contaminated clothing before weari:ng. Remove this material from your shoes and equipment. 

Comments: Never eat, drink, or smoke i:n work areas. Practice good personal hygiene after usi:ng this material, especially before eatmg, drinking, 

smoking. using tlle toilet, or applyi:ng cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Store material i:n cool. dry, well-ventilated area separate from acids and oxidizmg agents. Seal ar1d protect contai:ners 

from physical damage. Keep away from heat or ignition sources. 

Engineering Controls: Avoid dust inhalation. Practice good housekeepi:ng (vacuuming and wet sweeping) to minimize a.rbome particulates 

and to prevent dust accumulation. Use nonsparki:ng tools and ground electrical equipment and machinery. 

Transportation Data (49 CFR 172.101, .102): Not listed 

~--------------~~~~~~~~-~-------------------------------
!>fSDS Co/kerion References: l, 2, 26, 38, 80, 87, 88, 89, 100, 109, 124, 126 

Prepared by: MJ Allison, BS; Industrial Hygiene Review: OJ Wilson, CIH; Medical Review: MJ Hardies, MD 
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Material Safety Data Sheets Col/ectwn: 

eJ.iP 
Genium Publishing Corporation 

1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(518) 377-8854 

Sheet No. 100 
Aluminum Metal/Powder 

Issued: 12/81 Revision: B, 4190 

Section 1. Material Identification 
Aluminum Metal/Powder Description: The primary sources of al.uminum are the ores cryolite and bauxite. Produced by 
electrolysis of bauxite in a bath of molten cryolite, or made sy~theu~ally from fluorspar,. As pure metal or as alloys, 
aluminum is used for aircraft, building and construction D?-atenals! die-cast aut~ parts, highway product~, permanent 
magnets, photoengraving plates, corrosion-resistant cheiDical eguipment, machi?ery and acce.ssory equip.men~ and 
electrical conductors; tubes for ointments, toothpaste, and shavmg cream; con~mers aD;<! flexible packagmg; ID dental . 
alloys, manufacturing printing inks; testing for gold, arsenic, :md merc.ury; the J.ewelry mdus.try; as r~ducers for ~eteriDID
ing nitrates and nitrites; for precipitating copper and coagulatmg collOidal soluuons ~f ars~mc or anumony; and ID the 
manufacture of aluminum powder for alummum paints, explosives, f!I'Cworks, flashlights lD photography, and for absorb-
ing occluded gases in the manufacture of steel. . . . . . 
Other Designations: CAS No. 7429-90-5; AI; aluiDina fibre; alummum flake; aluiDinum dehydrated; metana alummum 
paste. 
\1anufacturer: Contact your supplier or distributor. Consult the latest Chemica/week Buyers' Guidtf''l for a suppliers IisL 

Section 2. Ingredients and Occupational Exposure Limits 

R 1 
I 2 
s 2 
K 1 

31 
;"~o;FPA 

~ 
HMIS 
H 0 
F 1 
R 1 
PPG• 
• Sec. 8 

Aluminum metal/powder, ca 100%* 
OSHA PELs 
8-hr TWA: 5 mg/m1 (respirable fraction, pyro powders, 

welding fumes) 
8-hr TWA: 15 mg/m1 (total dust) 

ACGIH TLVs, 1989-90 
TLV-lW A: 5 mg/m1 (pyro powders, welding fumes) 
TL V-lW A: 10 mg/m1 (metal dust) 

1\lOSH REL, 1987 
None established 
Toxicity Datat 
None reported 

• Since commercially "pure" Al may contain up to 1% iron (Fe), silicon (Si), and copper (Cu), exposure may also be io a mixture of these and other materials. 
t Monitor NIOSH, RTECS (BD0330000), for future toxicity data. 

Section 3. Physical Data 
Boiling Point: 4221 "F/2327 ·c 
:vtelting Point: 1220 "F/660 ·c 
Vapor Pressure: 1 m.m Hg at 2343 "F/1284 ·c 

Molecular Weight: 26.98 glmol 
Specific Gravity (H

1
0 :::: 1 at 39 •F/4 •q: 2.70 

Water Solubility: Insoluble in hot and cold water 

Appearance and Odor: Silvery-white, metallic solid, foil, particulate. No odor. 

Section 4. Fire and Explosion Data 
Flash Point: None reported I Autoignltlon Temperature: 1202 'F/650 ·c (cloud); 

1440 "Fn6o ·c (dust layer)* 
I LEL: >0.04 o:llft1 l UEL: None reported 

Extinguishing Media: If possible, isolate and permit large fires to burn out while controlling smaller f!I'Cs with sand, talc, or sodium chloride. 
Use nonsparking tools to ring small fires. Do not use water, cCll'bon tetrachloride (CCI), or halon! A mixture of aluminum powder and water 
slowly forms hydrogen that can be hazardous if confined. 
Unusual Fire or Explosion Hazards: Bulk aluminum is not combustible, but powdered aluminum can be a severe fire and explosion hazard 
when exposed to heat and ignition sources or by chemical reaction with powerful oxidizers. Aluminum forms el(plosive mixtures in air. When 
bulk dust is damp, it may heat spontaneously. Particles size, coating, and dispersion in air determine reactivity. The hazard increases with 
fineness. 
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in the l?ressure-demand or positive-pressure mode. Evacuate all unnecessary personnel upwind and isolate hazard area. Prevent dust 
clouds and elimmate drafts. Cool exposed containers with water, but be careful not to get water inside container. Be aware of runoff from fire 
control methods. Runoff to sewers may cause f!I'C, explosion hazard, or pollution. Do not release to sewers or waterways. 

• One hundred percent of dust goes through a 44-f.UD sieve. A 0.05-J spark can ignite anAl dust cloud. 

Section 5. Reactivity Data 
Stability/Polymerization: Stable at room temperature in closed containers under normal storage and handling conditions, aluminum corrodes 
rapidly in contact with other metals since it is strongly electropositive. Hazardous polymerization cannot occur. 
Chemical Incompatibilities: Aluminum is incompatible with perchiorateJnitrateJwater mixtures, powdered silver chloride, ammonium per
oxodisulfa.te +water, peroxides, halocarbons, halogens, acids, hydrogen chloride gas, molten silicon steels, phosphorus, sulfur, selenium, interha
Iogens, oxidan~:S, perchlorate salts, and chlorates. Potentially explosive reaction with carbon tetrachloride during ball milling operations with 
chloroform aiDidinium nitrate, and sodium acetylide. Violent or explosive '!hermite' reaction when heated with metal oxides, oxosaJts (nitrates, 
sulfa~s), or sulfides; ~ot copper oxide worked with an iron or steel tool; or with antimony, arsenic, and anitmony trichloride vapor. An explosive 
react1o? (above 1472 F/600 C). of AI with iron powder+ water releases explosive hydrogen gas; interaction with sodium hydroxide also releases 
explosive hydrogen gas; and a VIOlent exothermic reaction occurs above (1112 "F/600 'C) with sodium diuranate. AI reacts with diborane to form 
a pyrophoric product. Bulk AI may undergo dangerous interactions with alcohols. Reaction with arseneic trioxide+ sodium arsenate+ sodium 
hydroxide produces the toxic arsine gas. 
Hazardous Products of Decomposition: Inhalation of metallic oxide smoke (A~O,) at 15 mglm' or greater can cause "metal fume fever.'" 

Copyn&hl 0 1990 O<mum l'ubhlbin& Corporall011. 
Any c.o!Imlc:rc.ill I£IC or rq:roductian W!Cbouc dx publisbc:r's pcrm..issioc i1 prohibited. 



No. 100 Aluminum 4!90 

Section 6. Health Hazard Data 
~C~a~r~c~in~o~g~e~n-~ic~i~~:~N~e~i~~~e-r~th~e~NT~~P~.~IA~R~C~.~n=o-r~O~S~H~A~li~.s~ts-~~u-rrun~--u-m __ a_s_<_IC_M_c~i~n-o-ge_n __ -----------------------------------------------

Summary of R1~ks: Its po~der and dust are the m<;>st_ dangerous forms.- ~\:'lost hazMd_ous ex~sures to aluminum occw in refining and smelting 
processes. Alurrunum dust IS a reSpJ!atory an~ eye liT!tanl !-ung fibroSIS IS r~portcd 10 alu~um welders and pol!shers, a:urninum smelting 
(potroom) workers, an_d 10 workers ~nvolved m manufactunng _alumma abrasiv,es or explosives from stamped ~urninum powders. A single case 
was reported of fibrosis occurmg With encephalopathy (alteral.!ons of the bram s structure) after 13.5 years of working w1t1 fine powder. Death 
r~sulted from bronchopneumonia following progressive el?ceph~lopathy. PMticle_s of alurninu!ll deposited in the eye ~ay cause necrosis (localized 
!.Issue death) of the cornea. Repeated alummu~ _contact ~11th ~kin has been associated With skin te_lang1ectases (bleedmg into the tissues and 
muCOUS SUrfa~es because of the ab~orm~ rragility an? dilatatiOn of the capillary vessels and Mtenoles), delayed hypersensitivity, and granulomas. 
Acroanesthesia (numbness of the fingers) IS reported m cotton mill operations where there IS long contact With wet AI durmg bobbin winding. 
Mortali~y analysis ofAl production workers showed malignant tumors of the nervous system, cancer of the pancreas, bronchus, and lung, and 
Jeukeffila, especially m potroom workers. 
;\fedical Conditions Aggravated by Long -Term Exposure: Symptoms of long-term overexposure are weakness, cough, and shortness of 
breath with generalized interstitial fibrosis and emphysema. 
Target Organs: RespiratorY tract, eyes, skin. 
Primary Entry Routes: Inhalation, ingestion. 
,~cute Effects: Signs and symptoms of inhalation of aluminum powder or dust are dyspnea, cough, le~argy, anorexia, and an increased respira
tiOn rate. 
Chronl~ Effects: Chronic inhalation of aluminum dust is associated with pulmonary fibrosis, asthma, emphysema, dyspm:a, cough, and chronic 
obstructive lung disease. 
FIRST AID 
Ey~s: Flu~h i=ediately, incl~ding under_ the eyelids_. gently but thoroughly with flooding amounts of running ~ater for at least 15 min. 
Skm: Qu1ckly remove contammated clothmg. After nnsmg affected skin With floodmg amounts of water, wash 1t with soap and water. For cuts 
abrasive irritation or thermal bums, get med1cal attention. ' 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing, person. Since ~urninum is poorly absorbed through the gastrointesti
nal tract, vomiting is seldom necessary. However, if large amounts of alummum arc ingested, contact a physician. 
After first aid, get appropriate ln-plant, paramedic, or community medical supporL 
Physician's Note: Chronic exposure may lead to fibrosis with large bleb formation and risk of spontanwus pnuemothorax. 

~~~--~~~--~--------~~-----=-----------------------------------------------------------------
Section 7. Spill, Leak, and Disposal Procedures 
SpilVLeak: Design and practice an aluminum powder spill conlrol and counlermea.sure plan (SCCP ). Notify safety personnel, evacuate all 
unnecessary personnel upwind and remove aU heat and Ignition sources. Cleanup personnel must use protecuon against airborne dust and threat of 
fire. Promptly clean spill using conductive, nonsparking scoops and soft brushes with natur~ bristles. Use approved, grounded vacuum cleaners 
only in final cleanur.. Place powder in closed, pressure-vented, dry, met~ containers. Mix dry sand with scrap and tightly seal. Follow applicable 
OSHA regulations (29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 
CERCLA Hazardous Substance (40 CFR 302.4): Not listed 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000, Subpart Z): Not listed 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a NIOSH-approved respirator. For emergency or 
nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. 
Warnlng: Au-purifying respirators do not protect workers in oxygen-deficient atmospheres. 
Other: We?-f impe~ious gloves, ~oots, aprons, and gauntlets to prevent prolo~ged or repeated skin conta~t. U~ tight-weave, nons~tic gener~t
ing, protective clothmg (no metallic fasteners, .cuffs, or pockets) and nonsparking safety shoes when working With AI powder. Spec1al protect1ve 
clothing is needed to work with hot or molten aluminum. 
Ventilation: Provide gener~ and local explosion-proof ventilation systems to maintain airborne concentrations below the OSHA PELs and 
ACGIH TL Vs (Sec. 2). Local exhaust ventilation lS preferred since it prevents contaminant dispersion into the work area by controlling it at its 
source.<103l 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and ~!lenses concentrate:, irritants. Launder 
contaminated clothing before wearing. Remove this material from your shoes and equipment. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Store in sealed containers in a dry, low flre risk area away from all ~eat and i_gnition SO!-uces, oxidizing agents, ~rn
bustibles, ac1ds, alkalis, halogens, carbon disulfide, halogenated hydrocarbons, and all other Incompatible matenals (Sec. 5). Protect contamers 
from physical damage; exclude moisture and humid air. . . 
En~;ineerlng Controls: A void generation of airborne dusl Use good house:k_ee~ing to prevent d~st ~ccumu_lal.!on. _Electncally gt:nund and bond all 
equipment used with aluminum metal powder. Give preemployment and penodic medical exammat1ons, With parUcular emphasis on the skin, 
eyes, and lungs. 

Transportation Data (49 CFR 172.101) 
DOT Shipping Name: Aluminum metallic, powder 
DOT Hazard Class: Flammable solid 
1D No.: UN1396 
DOT Label: Flammable solid 
DOT Packaging Requirements: 173.232 
DOT Packaging Exceptions: 173.232 

MSDS Co/kction References: 2, 4-11, 14-20,26,37,38, 41, 73, 84, 85, 87, 89, 100, 103, 109, 124, 126, 127, 133 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: MJ Hardies, MD 
Copyrilht c 1990 by Oenium Publiahin& CO<pOnti<>D.. Any commcrc:iaiUK or I<"J""ducnoa ..,!bout Ill< publisba 1 pcrm!UlOC 11 prollibud. JudpD<nts u 10 lbl: 111lll&bUuy of iD!ormat>or:1 bcn:U1 for II>< pur<huef• p<upOICS 

IIJ"e -aeUSMtily the ~tb..u:r'1 rCS"pJ"mlbUity. Althou&h re.u:lmblc can: bu been We::a. tn the pr~ation of sucb J.n/ormatia:!., Occ.ium Publiahiaa Capcrabell e1.ten1U DO wara.abel, c:WI.es DO fC'p'eseDtltKnl, and assumes 
DO rapa:a1b1hty U to t.bC U.CURC)' Of IUitabihty of ~c.h infcnnatioll foe apph:ICCil to !be pulc.bucr'l mte:nded J'utpOIC C:6 (or CODSequ.c::DGC:I O( ia U.SC.. 



Material Safety Data Sheets Collection: 

Sheet No. 124 
Vanadium Metal/Powder ~p 

Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(518) 377-8854 

Issued: 10/83 Revision: A, 11/90 

Section 1. Material Identification 
Vanadium Metal/Powder (V) Description: Occurs ubiquitously in the earth's crust. Its principle ores are patronite, 
roscoelite, carnotite, and vanadinite. There are more than 65 different vanadium-containing ores. Also found in crude 
petroleum, in flue-gas deposits from oil-fired furnaces, or in slags from ferrovanadium production. Vanadium production 
includes roasting ores and electrolytic refining using a molten salt electrolyte containing vanadium chloride. Used to 
manufacture rust-resistant vanadium steel, alloy steels, vanadium compounds; as a target material for x-rays; and as a 
catalyst for sulfuric acid and synthetic rubber. 
Other Designations: CAS No. 7440-62-2 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemica/week Buyers' Guidef'1l for a suppliers list. 

Cautions: Vanadium is a primary irritant of the mucous membranes of the respiratory tract and the conjunctiva (eye). 

Section 2. Ingredients and Occupational Exposure Limits 
Vanadium, ca 100% 

1985-86 Toxicity Data* 

R 0 
I 4 
s 1 
K 0 

33 
Genlum 

~ 
HMIS 
H 2 
F 0 
R 0 
PPG* 
• Se;;. 8 

1989 OSHA PEL 
Vanadium, as V10 5, 

Respirable Dust and Fume 
8-hrTWA: 0.05 mg/m3 

1990-91 ACGIH TLV 
Vanadium, as V10 5, 

Respirable Dust and Fume 
TWA: 0.05 mg/m3 

Human, inhalation, TD'-": 4 j..Lg/kg; affected the lungs, thorax., 
or respiration (sputum, cough); and sense organs and special 
senses (changes in circulation) 

1987 IDLH Level 
Vanadium Pentoxide Dust 
or Fume (as V) 
70 mg/m3 

1988 1\'lOSH REL 
Vanadium, as V10 5, 

Respirable Dust and Fume 
15-rnin Ceiling: 0.05 mg/m3 

• Monitor NIOSH, RTECS (YW1630000), for future toxicity data. 

Section 3. Physical Data 
Boiling Point: 6116 "F (3380 "C) 
Melting Point: 3434 + 10 "F (1890 + 10 "C) 
Vapor Pressure: 1.5 mm Hg at4172 "F (2300 'C) 

Atomic Weight: 50.92 
Speclflc Gravity: 5.96 
Water Solubility: Insoluble in hot or cold water 

Appearance and Odor: Light gray powder or white, lustrous bulk solid; no odor. 

Section 4. Fire and Explosion Data 
Flash Point: None reported I Autolgnltlon Temperature:• layer 914 "F (490 "C),l LEL: 0.22 o7lft • I UEL: None reported 

cloud 932 "F (500 'C) 

Extinguishing Media: Use dry chemical powder or C0
2 

to extinguish a metal fire. 
Unusual Fire or Explosion Hazards: Very hot vanadium can burn in air. When dispersed in air as dust, it can be exploded by an ignition 
source. • However, it has a low explosibility index (0.1) and low ignition sensitivity (0.3) on a scale of 10. 
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-<:ontained breathing apparatus (SCBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode and full protective gear. Be aware of runoff from fire control methods. Do not release 
to sewers or waterways. 

• Vanadium metal dust whose particle size is 100% below 75 J.Uil· Reported minimum ignition energy is 60 mJ for dust cloud. 

Section 5. Reactivity Data 
Stability/Polymerization: Vanadium is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous 
polymerization cannot occur. Massive metal is relatively inert to 0

2
, N2, ~. and Hp at ambient conditions, but vanadium reacts when heated, 

and still more readily if powdered. When heated in air, vanadium oxidizes to brownish-black trioxide, blue-black tetroxide or yellow-red pentox
ide, depending on temperature. 
Chemical Incompatibilities: Vanadium is incompatible with bromine trifluoride, chlorine, nitryl fluoride, lithium, and oxidants. Some samples 
of vanadium prepared by magnesium reduction of vanadium dichloride or vanadium trichloride are pyrophoric (ignite spontaneously). 
Conditions to Avoid: Avoid creating airborne dusty conditions. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of vanadium can produce toxic fumes of vanadium oxides (YO). 

l 
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No. 124 Vanadium Metal/Powder 11/90 

Section 6. Hazard Data 
Carcinogenicity: The NTP, !ARC, and OSHA do not list vanadium metal powder as a carcinogen. 
Su~mary ~r Risks: Elemental vana~ium _is consider~d relatively nontoxic and the risks noted in mining operations are u!;ually limited. However, 
toXIC _v~n~1um compounds form eas1~y WI~ the addl!o~ of heat, and may be present in many occupational settings. V anadiurn compounds are 
very llTltaUng to mucous membranes mcludmg the resp!fatory tract Although no specific lesions are noted, inflammation of all portions of the 
airways, as well as pulmonary edema, pneumonia, and emphysema are described. The presence of vanadium compounds m areas where residue 
from the burning of fuel oil may accumulate presents particular problems with unrecognized risk. 
Medical Conditions Aggravated by Long-Term Exposure: No perman•:nt effects are reported, but respiratory symptoms may persist for years. 
Target Organs: Respiratory system, skin, and eyes. 
Primary Entry Routes: Inhalation, ingestion. 
Acute Effects: Skin: eczema-like reaction with intense itching. Sensitization or generalized hives may occur. Green disco.loration of the hands and 
groin area is noted. Eyes: severe irritation with burning and tearing may occur. Airway: nasal congestion, throat irritation, dry mouth, green 
discoloration of the tongue, metallic taste, coughing, bronchitis, pneumonia, chest pain, and pulmonary edema are noted. Cardiovascular: 
constriction of blood supply to the lungs, spleen, kidneys, and intestines. CNS: headaches, decreased constriction mentation in severe exposures. 
G/: diarrhea, black stools, cramping. 
Chronic EITects: Thr lung effects may last up to two weeks following exposure. Skin and tongue discoloration may devel.op gradually. 
FIRST AID 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Consult a physician immediately. 
Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a 
physician. Wash affected area with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious person drink 1 to 2 glasses of 
water, then induce repeated vomiting until vomit is clear. 
After first aid, get appropriate In-plant, paramedic, or community medical support. 
l'\otes to Physician: Include diagnostic tests such as vanadium in urine (normal <1 Jlgfg creatine), patch (eczema), and pulmonary function (FEV

1 
and FVC). 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Notify safety personnel and provide adequate ventilation. Cleanup personnel should protect against dust inhalation and skin or eye 
contact Follow applicable OSHA regulations (29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 
CERCLA Hazardous Substance (40 CFR 302.4): Not listed 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces
sary, wear a NIOSH-approved respirator. For concentrations less than or equal to 70 rng!ml, use a powered air-purifying respirator with full 
facepiece and high-efficiency particulate fllter. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks) or 
concentrations> 70 mg/m3, wear an SCBA. Warning! Air-purifying respiraJ'ors do not protect workers in oxygen-deficienJ atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact 
Ventilation: Provide general and local ventilirtion systems to maintain airborne concentrations just below the exposure limits (Sec. 2). Exhaust 
ventilation systems discharging to outside air must conform with applicable local, state, and federal air pollution regulations. Ventilation systems 
need to be cleaned and their effectiveness tested with airflow measurements taken at least every 3 months. Local exhaust V<!ntilation is preferred 
since it prevents contaminant dispersion into the work area by controlling it at its source_ciOl) 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment Launder contaminated clothing before wearing. 
Comments: Never eat, drink. or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Store in closed containers in a cool, dry, well-ventilated area. Protect containers from damage. Use good housekeeping 
practices to prevent accumulation of dust and follow cleaning techniques that minimize airborne particulate. 
Engineering Controls: Avoid dust, vapor, or fume inhalation when generaled. Prevent contact with eyes and skin. Institutf: a respiratory protec
tion program that includes regular training, maintenance, inspection, and evaluation. Practice good personal hygiene and housekeeping proce
dures. 
Other Precautions: Provide preplacement and periodical medical examinations that emphasize the eyes, skin, and lungs. For biological monitor
ing of exposed workers use urinary vanadium e:r;cretion. Include pulmonary function tests in periodical medical examinations. 

Transportation Data (49 CFR 172.Hil, .102): Not listed 

MSDS CoU«tion References: 2-10, 12, 14, 20, 26, 40, 41, 73, 84, 88, 89, !00, 101, 103, 109, 124, 126, 121, 132,133, 136, 138, 139, 140, 143, 146 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: OJ Wilson, CIH; Medical Review: W Silverman, MD; Edited by: JR Stuart, MS 

Copyrisbl c 1990 by Ocnium Pubhsllml Corporonon. Any CO!Dillertial u.se or ~odw:MD MtboUI lbe publisher I pcrm!SII<lD II probl"blled. Jud(mcnll u 10 lh< IUJI&bUI!y or lnformatial II< noll! for the purc:huer's purpa!<S 
.,.. oecesarily lh< purtllucfa rcspmslbUity. AJlhou&b reuonable care hu been talren in the pRP&Bdon of such in!"IJ'D]&tion. Omium Publlshinl CorJxnt!m e•tax!J no wvnnt~es, mues no rcpre..,ntaoons, and ,,.urn., 
ao raponJibiiity u to the ac.curacy ar su1tabillry of lllc.b Ulfamatioo ror applicatioo. to the purc.huer's intended p•lJ"PP« or for cooseqa.e..ac.e:a of ill use. 



Material Safety Data Sheet No. 136 

<§P From Genium's Reference Collection SELENIUM 
Genium Publishing Corporation 

1145 Catalyn Street Issued: April 1988 
Schenectady, NY 12303-1836 USA 

(518) 377-8855 
GEHIUM PUBLISHING CORP. 

SECTION 1. MATERIAL IDENTIFICATION 25 
Material Name: SELENIUM 

0 Description (Origin/Uses): Used to manufacture other selenium compounds; also used in photography and xerography 
and as a catalyst and pigment. 

Other Designations: Elemental Selenium; Selenium Base; Selenium Dust; Selenium Metal; 
HMIS Not Found 

Selenium Metal Powder; Se; NIOSH RTECS No. VS7700000; CAS No. 7782-49-2 H 3 
F 0 R I 

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemica/week R I I 4 
Buyers· Guide (Genium ref. 73) for a list of suppliers. PPG• s 2 

Comments: See Genium Industrial MSDS !52 (Selenium Dioxide). 
• See sect. 8 K 0 

SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS 
Selenium, CAS No. 7782-49-2 ca 100 IDLH• Level: 100 mgim' 

OSHA PEL•• 
8-Hr TWA: 0.2 mgim' 

ACGIH TLV,** 1987-88 

•Inunediately dangerous to life and health 
TLV-TW A: 0.2 mgim' 

**This exposure limit is defined for selenium compounds as Se. 
Toxicity Data••• **•See NIOSH, RTECS, for additional data with references to reproductive, 

mutagenic, and tumorigenic effects. Rat, Oral, LDso: 6700 mgikg 
Rat, Inhalation, LDJ..o: 33 mgikg (8 Hrs) 

SECTION 3. PHYSICAL DATA 
Bolling Point: ca 1263'F (684'C) Specific Gravity (H

1
0 = 1): Both amorphous and 

Water Solubility: Insoluble crystalline forms have specific gravities between 4 and 5. 

Melting Point: ca 644'F (340'C) Molecular Weight: 79 Grams/Mole 

Appearance and Odor: A dark red to bluish black amorphous solid or dark red, grey, or black crystals appearing in two distinct forms, or 
allotropes, because of differences in crystalline structures; odorless. 

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER 
Flash Point and Method Autoignition Temperature Flammability Limits in Air 

• • %by Volume • • 
Extinguishing Media: •Selenium does not bum. Use agents such as dry chemical, "alcohol" foam, or carbon dioxide that will extinguish 
the surrounding fire. 

Unusual Fire or Explosion Hazards: None. 

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-
demand or positive-pressure mode. 

SECTIONS. REACTIVITY DATA 
Selenium is stable in closed containers at room temperature under normal storage and handling conditions. It does not undergo hazardous 
polymerization. 

Chemical Incompatibilities: This material reacts dangerously with carbides, fluorine, oxygen, potassium, and many more materials 
(see Genium ref. 84). 

Conditions to Avoid: Avoid direct contact with incompatible chemicals to prevent dangerous and violent reactions. A void the unin-
tended contact of water with selenium in storage areas or reactor vessels. 

Hazardous Products of Decomposition: When heated to decomposition, selenium readily emits toxic oxides of selenium (SeO ). 
Selenium itself is a highly toxic and dangerous material. ' 

Copyn~lll 0 1988 Genium Publishin~ CorponHIOrt. 
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SECTION 6. HEALTH HAZARD INFORMATION 
Selenium is not listed as a carcinogen by the NTP, I ARC, or OSHA. 
Summary of Risks: Direct. exposure to selenium or inhalation of its dust causes severe irritation of the skin, eyes, and the upper 
resp!Iatory tra~t (URT). Ca_ut10n: Some symptoms of exposure to s~leniurn (e.g., chemical pneumonia} may be delayed for several 
ho~rs. :vled1cal Condit10ns_Aggravated by Long· Term Exposure: None reported. Target Organs: IJRT, skin, eyes. 
Pnmary Entry: Inhalat1on,skin contact. Acute Effects: Skin and eye burns, contact dermatitis, intense irritation of the URT, 
and headache. Cases w1th fluhke symptoms resembling metal-fume fc:ver within 24 hours of exposure have been reported. 
Chronic Effects: Odor of garlic on breath; fatigue; irritability; URT irritation; pallor; gastrointestinal distress; metallic taste; and an 
allergic eye reaction with red, sometimes puffy, eyelids. 
FI ~ST AID:_ Eyes. Immediately flush ey~s, including under the eyelids, gently but thoroughly with plenty of rur:ning water. 
Sk1n. I mmed1ately wash the affected area w1th plenty of runmng water. Any worker who develop~ a rash or contact dermatitis must get 
medical attenuon and prevent any further contact With selemum metal or Its compounds (e.g., selemurn dioxide; see Genium Industrial 
MSDS l52). Inhalation. Remove e~posed person to fresh air; res1.ore and/or support his or her breathing as needed. Prompt 
adroumstr~tiOo of oxygen gas (0) by tramed ~ed1cal personnel may a1d recovery. Ingestion. Give exposed person several glasses of 
water to ddute matenal. Do not mduce voroutmg. Never give anythmg by mouth to someone who is unconscious or ccnvulsing. 

Treat each exposure to selenium as an emergency! GET ~1EDICAL HELP (IN PLANT, PARAMEDIC, 
COMMUNITY} FOR ALL EXPOSURES. Seek prompt medical assistance for further treatment, observation, and 
support after first aid. If chelation therapy to remove the metallic selenium Is Indicated, calcium d!lsodlum edetate 
(CaNa,-EDT A} is the chelatlng agent of choice; do not use dimercaprol. Burns may require treatment with 10% 
sodium thiosulfate cream. 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
Spill/Leak: Notify safety personnel, evacuate all nonessential personnel, provide adequate ventilation, and do not add any water to the 
spill or leak area. Cleanup personnel need protection against contact with and inhalation of dust (see secL 8}. Scoop up spilled selenium 
into suitable containers for disposal. Carefully sweep or vacuum up small spills or residues without creating dust. 
Waste Disposal: Contact your supplier or a licensed contractor for detailed recommendations for disposal. Follow Federal, state, and 
local regulations. 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000 Subpart Z) 
EPA Designations (40 CFR 302.4} 
RCRA Hazardous Waste: Listed without a Number 
CERCLA Hazardous Substance, Reportable Quantity: 1 lb (0.454 kg) 

SECTION 8. SPECIAL PROTECTION INFORMATION 
Goggles: Always wear protective eyeglasses or chemical safety goggles. Follow the eye- and face-protection guidelines in 
29 CFR 1910.133. Respirator: Use a NIOSH-approved respirator per the N!OSH Packer Guide lo Chemical Hazards for the 
maximum-use concentrations and/or the exposure limits cited in section 2. Follow the respirator guidelines in 29 CFR 1910.134. For 
emergency or nonroutine use (e.g., cleaning reactor vessels or storage tanks) wear an SCBA with a full facepiece operated in the pressure
demand or positive-pressure mode. Warning: Air-purifying respirators will nol protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves; boots; aprons; and clean, impervious, body-covering clothing to prevent any possibility of skin contact. 
Ventilation: Install and operate general and local maximum explosion-proof ventilation systems powerful enough to maintain airborne 
levels of selenium below the OSHA PEL standard cited in section 2. S:afety Stations: Make eyewash stations, washing facilities, and 
safety showers available in areas of use and handling. Make the 10% sodium thiosulfate solution or cream and the CaNal-EDTA chelating 
agent formula (sect. 6) readily available to a trained safety specialisL Contaminated Equipment: Contact lenses pose a special hazard; 
soft lenses may absorb irritants, and all lenses concentrate them. ParticJ.:s can adhere to contact lenses and cause corneal damage. Do nol 
wear contact lenses in any work area. 
Comments: Practice good personal hygiene; always wash thoroughly after using this material. Avoid transferring it from your hands to 
your mouth while eating, drinking, or smoking_ Do nor eat, drink, or smoke in any work area. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
Storage/Segregation: Store selenium in a cool, dry, well-ventilated area in tightly closed containers away from oxidizing agents, 
organic materials, water, metals, and incompatible chemicals (see sect. 5). Special Handling/Storage: Prevent moisture or water 
contamination in any storage facility. Consider installing an automatic monitoring system to detect selenium contamination; storage under 
an inert gas (e.g., a nitrogen blanket) may be warranted depending on th(: work environment. Engineering Controls: Use selenium in 
closed engineering systems because of its significant health and physical hazards (see sects. 4, 5, and 6). AU engineerin;g systems 
(production. transportation, etc.) should be of maximum explosion-proof design (i.e., they must be nonsparlcing, electri~al\y grounded . 
and bonded, etc.). Comments: Perform all work with selenium with a sustained, conscientious effort to prevent acc1dental contact Wtth 

water. Do not create a dusty working environmenL Develop a sustained, conscientious program of working guidelines prior to any 
accidental exposure. 
Transportation Data (49 CFR 172.101-2) 
DOT Shipping Name: Selenium Metal Powder DOT Label: Poison IMO Label: SL Andrew"s Cross (X)• 
DOT Class: Poison B DO.T ID No. UN2658 IMO Class: 6.1 
*Harmful-Stow away from Foodstuffs (!MO Label, Materials of Class 6.1 Packaging Group III} 
References: 1, 2, 12, 73, 84-94, 100, 103. 

Judgments as to lhe su1tability of 1nformation herein for purchaser's purposes are Prepared by PJ Igoe, BS 
necessanly purchasers responSJbllity. Therefore, although rea.onab\e care has )__.:_ _ __::.__~----------------·-
been taken m the preparatJOn of such informal.! on, Genium Publish1ng Co'lJ. [ndustrial Hygiene Review: DJ Wilson, CIH 
exttods no wii!Tanl.!es. makes r.o represental.!oos iU!d assumes no respoosibihty 

as to !he accuracy or suitab!lily of such information for application to Medical Review: MJ Hardies, MD 
purchaser's mttnded purposes or for consequences of its use. 10 



Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(518) 377-8854 

Material Safety Data Sheets Collectzon: 

Sheet No. 148 
Manganese Metal/Powder 

Issued: 9/85 Revision: A, 11/89 

Section 1. Material Identification 30 
Manganese Metal/Powder Description: A metallic element associated with ir?n ore~ such as pyrolusite, ~anganite, _ 
psilomelane, and rhodochrosite found mainly in open-hearth slags. Manganese IS obtamed from the reduction of the oxtde 
with aluminum or carbon. Pure manganese is obtained electrically from chloride or sulfate solution. Used in ferroalloys 
(steel manufacture); for wagon buffers, rock crushers, railway points and crossings; as a purifying and scavenging agent in 
metal production; in the manufacture of aluminum by Toth process, dry-cell batteries, glass, welding rods, inks, rubber and 
wood preservatives, paints, and ceramics; high-purity salt for various chemical uses. 

R 1 Genium 
I 3 

~ s 1 
K -

HMIS 
H 3 
F 2 

Other Designations: Manganese; colloidal manganese; magnacat; Mn; CAS No. 7439-96-5. 

R 1 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemica/week Buyers' Guide (Genium ref. 73) 
for a suppliers list PPG• 

• Sec. 8 

Sect~n2. fugreilientsandOccupa=t~io~n=a=l~E=x~p~o=s~u~r~e~L~i~~·t~s~~~~~~~~~~~~~~~~~~ 
Manganese, ca 100% 

OSHA PEL 
Ceiling limit: 5 mg/m3 (manganese compounds, 
asMn) 

ACGIH TLVs, 1988-89 
TLV -TWA: 5 mg/m3 (dust and compounds) 
TL V -TWA: 1 mg/m3 (fume) 
STEL: 3 mg/m3 (fume) 

• See NlOSH, RTECS (009275000), for additional data with references to mutagenic and tumorigenic effects. 

Section 3. Physical Data 
Atomic Weight: 54_94 

l'o10SH REL, 1987 
Ceiling limit: 5 mg/m3 (manganese and 

compounds, as Mn) 
Toxicity Data* 
Human, inhalation, TCL.o: 2300 ~J.g/m3 

Boiling Point: 3803 'F (2095 'C)• 
Melting Point: 2300 "F (1260 "C) 
Vapor Pressure: 1 mm Hg at 2358 "F (1292 "C) 

Specific Gravity (H
1
0 = 1 at 39 'F (4 'C)): 7.20 

Water Solubility: Impure Mn decomposes slowly 

Appearance and Odor: Reddish-grey or silvery powder or metal. No odor. 

• Other sources (Genium refs. 7, 89, and 126) give 3807 'F (2097 "C), 3564 "F (1962 "C), and 3452 "F (1900 "C) boiling points, respectively. 

Section 4. Fire and Explosion Data 
Flash Point: None reported I Autoignltlon Temperature: • ILEL:. J UEL: None reported 

Extinguishing Media: Use dry chemical extinguishing agent designed for metal ftres. 
Unusual Fire or Explosion Hazards: Manganese dust or powder is flammable and moderately explosive when exposed to flame or heated in 
carbon dioxide. Mixtures of manganese dust and aluminum dust may explode in air. Anunonium nitrate and manganese may explode when 
heated_ Flammable hydrogen gas is generated under certain conditions (Sec. 5). 
Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or 
positive-pressure mode. 

• Manganese metal}powder can present a dust explosion hazard under favoring conditions of particle size and airborne dust dispersion. The minimum e;o;,plosive 
concentration of Mn is 0.125 oz/ft', with a minimum ignition temperature of 842 "F (450 "C). Oxygen concentrations of less than 15% prevent ierution. 

Section S. Reactivity Data 

Stability/Polymerization: Manganese is stable at room temperature in closed containers. Hazardous polymerization cannot occur. 

Chemical Incompatibilities: The powdered metal ignites on contact with hydrogen peroxide, bromine pentafluoride, fluorine, chlorine and heat. 
and sulfur dioxide and heat. It reacts violently with oxidants and nicrogen dioxide (N0

1
), and incandescently with nitric acid, phosphorus, and 

nitryl fluoride. Manganese reacts slowly with water at 21"F (100 'C). forming hydrogen gas (flammable). Contact with acids (including dilute 
acids) readily dissolves Mn, with the evolution of hydrogen. Hot, concentrated potassium and sodium hydroxides also dissolve Mn. forming 

' hydrogen and manganese hydroxide. 

Hazardous Products of Decomposition: Thermal oxidative decomposition of manganese can produce manganese oxides. 

Olpyri&ht 0 1989 Geruum Publishinc Corponnon. 
•nv("ni"'"'''TW':Tial ~or ~ctim withnuf tlY: nuhli.!hc:T'• rcrml.ioo i.J tl'frilibi~. 



No. 148 Manganese Metal/Powder 11/89 

Section 6. Health Hazard Data ~ 
Carcinogenicity: Neither the NTP, IARC, nor OSHA lists manganese as a carcinogen. 
Summary of Risks: Although an essential element for man, mangane:;e is also toxic to humans in several ways. Acute or chronic manganese 
poisoning can result from excessive inhalation or ingestion. The immune system reacts to acute exposures with "metal fume fever,·· characterized 
by: fever. chills, nausea, weakness, body aches, frontal headache, occasional blurred vision, low back pain, muscle cramping, shallow respiration. 
throat dryness and irritation, a dry cough, a sweet or metallic taste, and chest tightness occurring over several hours. Progressive and permanent 
injury can result from chronic, untreated Mn poisoning. Its most notable effects are the neurological disorders caused by its ability to inhibit the 
chemical transmission of electrical impulses in the central nervous system. The lungs may become inflarnmed (manganese pneumonitit.is), as 
reported in workers exposed to manganese ores and compounds. Sufficient evidence proves that in several species, manganese is embryo lethal at 
toxic doses. Impotence is a common symptom in grossly contaminated men. . 
i\tedical Conditions Aggravated by Long-Term Exposure: Degenerative brain changes, muscle weakness, change i.n motor activity. 
Target Organs: Central nervous system (CNS), respiratory system, kidneys, blood. 
Primary Entry: Inhalation, ingestion. 

Acute Effects: High-concentration exposures may cause metal fume fever, with its onset occurring over several hours. Inhalation of large con· 
centrations may cause managanese pneumonitis. This material is a skin and eye irritant leading to dermatitis, conjunctivitis, and corneal damage 
Chronic Effects: Exposure to manganese fume over 6 months to 2 years may harm the central nervous system. with symptoms progressing from 
headache, restless sleep or sleepiness, personality changes, irritability md inappropriate laughing or crying to visual hallucinations, double vision. 
uncontrolled impulse behavior, euphoria. and to abnormal reaction to painful stimuli, excess salivation, trembling in th~ extremities and head, 
impaired walking, and other signs similar to Parkinson's disease. 
FIRST AID 

Eyes: Flush inunediatcly, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min. 
Skin: After rinsing affected area with flooding amounts of water, wash it with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious per~ on drink I to 2 glasses of 
water, then induce repeated vomiting until vomit is clear. 
After first aid, get appropriate In-plant, paramedic, or community medical attention and support. 

rr~~--~-r~~~--~--~~------~~--~--------------------------------------·--------------------Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Remove heat and ignition sources. Ventilate spill area. Cle.mup personnel should wear appropriate respiratary protective equipment. 
Careful!)' scoop spilled material, avoiding dust generation, into a suitable salvage container. 
Disposal: Return scrap material to supplier or processor for recovery. Contact your supplier or a licensed contractor for detailed recommenda
tions. Follow applicable Federal, state, and local regulations. 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1) 
EPA Designations 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 
CERCLA Hazardous Substance (40 CFR 302.4): Not listed 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respfrator: Wear a NIOSH-approved respirator where airborne concentrations exceed the ceiling limiL Fume or h.igh-dficiency particulate filter 
respirators are acceptable for concentrations up to SO mg!m3 (250 mg/m3 with full facepiece). Follow OSHA respirator regulations (29 CFR 
1910.134). For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. 
Warning: Air-purifying respirators do nol protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact. 
Ventilation: Provide general and local explosion-proof ventilation sysu:ms to maintain airborne concentrations below OSHA. ACGIH, and 
NIOSH standards. Local exhaust ventilation is preferred since it prevenls contaminant dispersion into the work area by eliminating it at its source 
(Genium ref. 103). Consider the dust explosion potential of fmely divided Mn powder when designing exhaust ventilation systems and other 

process equipment to contain heavily dust-laden air. 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contacriertses in the work area.: soft lertses may absorb, and all lenses concentrate, irritants. Launder 
contaminated clothing before wearing. Remove this material from your shoes and equipment. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking. 

smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Store in closed containers in a cool, dry, well-ventilated area away from ignition sources, acids, alkali, and other 
incompatible. materials. Protect containers from physical damage. 
Engineering Controls: Use with adequate ventilation. Avoid breathing dust and fumes. Maintain good housekeeping practices to prevent dust 

accumulation. Use cleanup procedures that minimize dust generation. Practice good personal hygiene. Examine exposed personnel at regular l 
intervals with emphasis on the respiratory and central nervous systems. 
Transportation Data (49 CFR 172.101, .102): Not listed 

MSDS Colkction References: 2, 4, 7, 8, 9, 12. 14, 20, 25,R27, _38. 44D. 
1
47, ~51 • 58, C8ll,H89M. 90d, ~001. R124, .126 W s·l errnan MD n 

Prepared by: MJ Allison, BS; Industrial Hygiene ev1ew: Wt son, ; e 1ca ev1ew: arren t v . 
Cop'Jri~ c 1989 by Gc:nium Pl&bliahin' Corparuion. fury commcr<:ial .... or rq>roductlOn Wlthollll!>e publiSher'• permu.ucm II prohiba.:d. Juo4r=tl u ID the owtab~·'Y or infonnauac b::n:m (onhc purchud• PWJ'U'C' 
Aft: OC<:C:Ial'iJy tb:: pw-c.b.a.Jez'1 ~ibi.lity. AJthou.&.h reuonabl.c care hu been ta.k.en in tb: fJI"'C"P'li'tiao of,. .1cb information, Gc.niwn Pu.bl.ilhin& C.aporatioo utcnil no 'll&rf'Ull.~. ma.i.&.s oo repres=:n!..tl;cns, l.tld aDu.mc~ 



Material Safety Data Sheets Collectzon: 

<§P 
Genium Publishing Corporation 

1145 Catalyn Street 
Schenectady, NY 12303-1836 USA 

(518) 377-8854 

Sheet No. 162 
Copper 

Issued: 12/85 Revision: A, 8/90 

Section 1. Material Identification 
Copper (Cu) Description: Widely distributed in nature in elemental state, arsenites •. sulfides, chlo~des, and carbonates. 
Prepared by crushing, grinding, and concentrating copper ores by flotation and leach~g or by smeltmg copper ore . 
concentrates to yield a blister (96 to 98%) copper which is electrolytically re~ne~ ~o yield_99.9+% copper. Cop~r IS the 
most widely used structural metal, next to iron and aluminum. Used in electric wmng; switch~s, heatm~, plumbmg, 
roofing, and building construction; alloys (brass, bronze, Monel metal, beryllium-c?pper).; corns; chenu.cal and P.haz:naceu.-
tical machinery; electroplated protective coatings and undercoats for nickel, chronuum, Zl?C, etc., coo~g utensils; msectl-
cides; antifouling paints; and as a catalyst. Copper whiskers are used in thermal and electncal comp<mtes. Copper flakes 
are used as insulation for liquid fuels. 
Other Designations: CAS No. 7440-50-8, bronze powder, copper slag-airbo'?e, copper slag-.mill~. . . 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemica/week Buyers GwdtfT'l for a suppliers list. 

R 
I 
s 
K 

0 
4 
1 
0 

Cautions: Copper may be toxic through contact, inhalalion.. and ingestion. It may cause skin and eye irritation and metal fume fever. 
Copper is not considered a fire hazard, but fine particles may burn in air. 

Section 2. Ingredients and Occupational Exposure Limits 
Copper, ca 100% 

1985-86 Toxicity Data; 

32 
Genlum 

~ 
HMIS 
H 2 
F 0 
R 0 
PPG* 
• Sec. 8 

1989 OSHA PELs 
8-hrlWA: 1 mg/m3* 
8-hrlWA: 0.1 mglm3t 

1989-90 ACGlH TLVs 
TLV-TWA: 1 mg/m3* 
TLV-TWA: 0.2 mg/m3t 

1988 NIOSH REL 
None established Human, oral, TDLo: 120 ~g affects the gastrointestinal tract 

(nausea or vomiting) 

• CopJ>er dusts and mists, as Cu. 
t CopJ>er fume. 

Rat, oral, TDLo: 1210 ~g (35 weeks prior to mating) affects 
fertility (pre- and post-implantation mortality) 

:1: See NIOSH, RTECS (GL5325000), for additional reproductive, tumorigenic, and toxicity data. 

Section 3. Physical Data 
Bolling Point: 4703 "F (2595 "C) 
Melting Point: 1981 "F (1083 "C) 
Vapor Pressure: 1 mm Hg at 2962 "F (1628 "C) 

Molecular Weight: 63.546 
Density/Specific Gravity: 8.94 
Water Solubility: Insoluble 

Appearance and Odor: Solid, various shapes, odorless, red/brown-colored metal or powder. Copper is ductile, tough, and easily worked. It is 
very resistant to corrosion, but readily attacked by alkalies. 

Section 4. Fire and Explosion Data 
Flash Point: None reported I Autolgnltion Temperature: None reported I LEL: None reported [ UEL: None reported 

Extinguishing Media: Use extinguishing media appropriate to the surrounding fire since copper does not burn. Finely divided copper burns in 
air, and in extreme cases ignites spontaneously. 
Unusual Fire or Explosion Hazards: Liquid copper explodes on contact with water. High concentrations of fme copper particles in the air may 
present an explosion hazard. 
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode and a fully encapsulating suit. 

Section 5. Reactivity Data 
StabUity!Polymerizatlon: Copper is stable at room temperature in closed containers under normal storage and handling conditions. However, on 
long standing, a white, highly explosive peroxide deposit may form. Copper's vapors are uninhibited and may form polymers in vents and flame 
arresters. 

Chelbkal Inc:ompatlbUitles: Copper reacts violently with ammonium nitrate, bromates, iodates, chlorates, ethylene oxide, hydrazoic acid, 
potassium oxide, dimethyl sulfoxide + trichloroacetic acid, hydrogen peroxide, sodium peroxide, sodium azide, sulfuric acid, hydrogen sulfide + 
air, and lead azide. A potentially explosive reaction occurs with actylenic compounds. Copper ignites on contact with chlorine, fluorine (above 
250 "F (121 "C)], chlorine trifluoride, and hydrazinium nitrate [above 158 "F (70 "C)]. It is also incompatible with 1-bromo-2-propyne; an incan
descent reaction occurs with potassium dioxide. 

Conditions to Avoid: Avoid prolonged exposure to air and moisture. On exposure to moist air, copper slowly converts to the carbonate. 
Hazardous Products or Decomposition: Thermal oxidative decomposition of copper can produce metallic oxides (copper fumes). 

Cqryticbl C 1990 Oemom Publillline Corp;n~oa. 
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No. 162 Copper 8190 

Section 6. Health Hazard Data 
Carcinogenicitr: The NTP, !ARC, and OSHA do not list copper as a carcinogen. Experimental studies show tumorigenic and teratogenic effects 
m laboratory arumals. 
S~mma~y of Risks: Copper is a .nec_essary human nunient, _excessive intake levels of which the kidneys normally eliminate. In individuals with 
kidney dtsease or, _rarely, Wilsons disease (abnormal retentiOn ~nd storage of copper in the body that damages the liver, kidneys, brain, blood, 
bon_es, and e_ndocnne glands), copper levels _may accumulate. Stgniftcant mdustnal exposure to copper occurs mainly thro~:gh inhalation of fumes 
dunng weldmg, smeltmg, ?r refmmg_ OJ?erauo?s; or through exposure to copper dusts and mists during mining, extracting, refining, or manufactur
mg processes. Copper parttc_les may IIT1tate, dtsco_lor, and damage eyes. Exposure to copper salts in many applications is potentially toxic. Copper 
dusts, fumes, and salts may IIT1tate the upper respt.ratory tract. Long-term exposure may irritate the skin and discolor the skin or hair. 
Medical Conditions Aggravated by Long-Term Exposure: Individuals with impaired pulmonary or renal function should avoid exposure. 
Target Organs: Respiratory system, skin, eyes, liver, kidneys. 
Primary Entry Routes: Inhalation, ingestion. 
Acute Effects: Inhalation of copper fumes m~y give rise to metal f~me fever (after an incubation period of about 5 hr), an ::~llergic reaction with 
flu-like symptoms-htgh temperature, metallic taste, nausea, coughing, g•!neral weakness, muscle aches, and exhaustion. These symptoms usually 
d!sappear within 24 hr. Direct contact with copper causes skin and (less often) eye irritation, and itching of the linings of the nose, mouth, and res
ptratory tract. Exposure to copper dust may cause a greenish-black skin discoloration. Copper ingestion causes nausea, vomiting, abdominal pain, 
and diarrhea. Ingestion of large doses may cause stomach and intestine ulceration, jaundice, and kidney and liver damage. 
Chronic Effects: Continued exposure to_copper m_ay cause _mild d_er:nati!J!S and_ degeneratio~ of the. mucous membranes. Rc~ated or prolonged 
exposure to copper dusts and rrusts can dtscolor skin and hatr and IIT1tate the skin. Repeated mhalalion can cause chronic respiratory disease. 
Individuals with Wilson's disease (1 in 200,000 individuals) are more suS<:eptible to chronic copper poisoning. If undetected and untreated, this 
progressive condition is eventually fatal. 
FIRST AID 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to ar emergency medical 
facility. Consult a physician immediately. 
Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 ritin. For reddened or blistered skin, consult a 
physician. Wash affected area with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing with artificial respiration. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious person drink 1 to 2 glasses of 
water, then induce vomiting. 
After first aid, get appropriate In-plant, paramedic, or community medical support 
Physician's ~ote: A blood count shows leucocytosis if an individual has metal fume fever. Consider chellation with penicil !amine or BAL 
(British Anti-Lewisite or dimercaprol) for chronic intoxication. 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Notify safety personnel, remove all heat and ignition sources, and provide adequate ventilation. Avoid creating dusty conditions. 
Cleanup personnel should protect against vapor inhalation and skin and eye contact. Cleanup methods such as vacuuming (with the appropriate 
filter) or wet mopping minimizes dust dispersion. Absorb liquid containing copper with vermiculite, dry sand, or other inert materials. Place in ap
propriate containers for disposal. Follow applicable OSHA regulations (29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 
Listed as a CERCLA Hazardous Substance• (40 CFR 302.4), Reportable Quantity (RQ): 5000 lb (2270 kg) [• per Clean Water Act, 307(a)] 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR I 910.1000, Table Z-1-A) 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces
sary, wear a NIOSH-approved respirator. Some recommendations follow. For copper dust and mists greater than SO mg/m1, wear a high-efficiency 
particulate respirator, a supplied-air respirator, or an SCBA, all with a full facepiece. For copper dust and mists greater than 2000 mg/m1

, wear a 
supplied-air respirator equipped either with a full facepiece operated in pressure-{iemand or positive-pressure mode or with a hood in continuous
flow mode. For copper fumes over 100 mglm1, wear either a powered air-purifying respirator with a high-efficiency filter, or a supplied-air 
respirator equipped either with a full facepiece operated in pressure-demand or positive-pressure mode or with a hood in continuous-flow mode. 
Warning! Air-purifying respirators do not protect workers in o;r;ygen-de{ICiel'll armospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent pmlonged or repeated skin contact. Eye and face protection is required 
when grinding, welding, cutting, or remelting. Protect skin from molten m(:tal and radiant heat when melting scrap. Machin(: turnings may also 
present a laceration hazard. When handling oil-contaminated copper, wear rubber gloves to prevent skin contact. 
Ventilation: Provide general and local explosion-proof ventilation system.!: to maintain airborne concentrations below OSHA PELs and ACGIH 
TL Vs (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controibng it at its source.<IOJ) 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially b!:fore eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Store copper in tightly closed containers in a cool,. dry, well-ventilated area. Avoid exposure to air_ an<_i moisture. . 
Engineering Controls: Avoid dust and fume inhalation and direct contact with skin and eyes. Use only with adequate_ vent.J.lation and _appropn~te 
personal protective gear. Institute a respiratory protection program that includes regular training, maintenance, inspecl.!.on, ~nd evalu~Uon. J>:actlce 
good personal hygiene and housekeeping procedures. Maintain exposures below the PEUfL V. Monitor copper dust and IDist levels 10 the arr. 
Other Precautions: Provide placement and periodic examinations that emphasize the skin, eyes, and respiratory system. Pn:vent exposmg 
individuals with chronic respiratory disease or Wilson's disease. 
Transportation Data (49 CFR 172.101, .102): Not listed 

ft/SDSCo~nonReferences:26,38, 73,84,88,89, 100,101,103,109,124,126,127,132,133,134,136,138,139,143,144 
Prepared by: M1 Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medial Review: W Silverman, MD; Edited by: JR Stuart, MS 
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Genium Publishing Corp. Material Safety Data Sheet Collection 

One Genium Plaza 
SchenccwJy. NY 12304-4690 

(518) 377-8854 

Silver MSDS No. 181 

Date of Preparation: 4/86 Revision: A, 6/94 

Section 1 - Chemical Product and Company Identification 
ProducUChemical Name: Silver 
Chemical Formula: Ag 
CAS No.: 7440-22-4 

44 

Synonyms: argentum . . . . . 
Derivation: Occurs naturally in sea water (0.0 I ppm) and the earth's crust (0.1 ppm). Silver contammg ores mclude argentne, 

stephanite, polybasite, proustite, pyrargyrite. and cerargyrite. Extraction ~f silver is essentially as a by.-product. of copper, lead, 
or zinc extraction and this accounts for 3/4 of its production. The two mam productiOn methods are sltme meltlllg from 
electrolytic refining of copper and the Parkes process from lead and zinc o.res. . . . 

General Use: Used in the manufacture of jewelry, tableware, ornaments, mmors, electncal contacts, battenes, solder; tn . 
photography, dental amalgams; as a sterilant. for water purification, and as a coating for the inside of light bulbs (sandwtched 
between two layers of titanium oxide). 

Vendors: Consult the latest Chemical Week BtiYers' Guide. (7)) 

Section 2- Composition I Information on Ingredients 
Silver. ca I 00 '7c wt. 97.5 '7c silver+ 2.5 '7c copper= sterling silver. 

OSHA PEL 
8-hr TWA: 0.0 I mg/m 3 

ACGIH TLV 
TWA: 0.1 mg/m3 

NIOSH REL 
l 0-hr TWA: 0.0 I mg/m 3 

DFG (Germany) MAK 
TWA: 0.01 mg/m 3 (total dust) 
Category III: Substances with systemic effects 
Onset of Effect: > 2 hr 
Half-life:> shift length (strongly cumulative) 

Peak Exposure Limit: 
0.1 mgfm3, 30 min. average value, 1/shift 

Section 3 - Hazards Identification 

;,1::,1:*:,1:~ Emergency Overview ~*~~~ 
Silver exists as a hard, brilliant white, malleable metal. It is noncombustible as a solid, but the finely divided 
powder is flammable. Silver has no known function in man and appears to have low toxicity other than a 
localized or general bluish-gray pigmentation of the mucous membranes, eyes, and skin due to deposition of 
silver particles over a period of time. The condition called argyria appears to be more of a cosmetic problem 
than a toxicological concern. 

Potential Health Effects 
Primary Entry Routes: Inhalation, skin and eye contact. 
Target Organs: Skin, eyes (especially the conjunctiva), and mucous membranes. 
Acute Effects 
Inhalation: Heavy exposure of a worker to heated metallic silver vapor for 4 hr caused lung damage and 
pulmonary edema (fluid in lungs). Diffuse pulmonary fibrosis is also possible. 

Eye and Skin: Effects are generally chronic. 
Carcinogenicity: IARC. NTP, and OSHA do not list silver as a carcinogen. 
1\ledicaJ Conditions Aggravated by Long-Term Exposure: None reported. 
Chronic Effects: The main effect associated with exposure to silver is argyria, a bluish-gray pigmentation of the 
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eyes. skin, and mucous membranes caused by deposition of silver particles. This effect can be either local or generalized. It 
appears that localized deposition occurs by penetration of fine, metallic particles and that generalized argyria occurs from 
inhalation or ingestion of silver salts. It is estimated that a gradual intake of I to 5g silver will lead to generalized argyria. 
Generalized argyria appears to be darker in areas exposed to the light. Silver deposition in the respiratory tract may result in a 
mild chronic bronchitis. Silver polishers exposed for long periods 10 silver and polishing dusts have developed increased lung 
densities (shown by x-ray). Argyria of the eyes is not accompanied by vision loss although there may be some difficulty 
adapting to the dark. There is some evidence for skin absorption; amalgam tattoos (accidental implantation of dental amalgams) 
caused fatigue, headache, sinusitis, and weight loss. Repeated skin contact may cause allergic contact dennatitis in some 
individuals. 

Other: The reason that silver toxicity rarely occurs beyond argyria is due to rapid binding to various proteins and precipitation of 
silver chloride. Tissue damage only occurs when this binding ability is altered by a heavy dose. Kidney, liver, and neurologic 
damage has been associated with silver, but these cases are not well documented. 
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MSDS No.181 Silver 6/9-t 

Section 4 - First Aid Measures 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Eye Contact: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediatdv and continuous~\ 

with flooding amounts of water until transported to an emergency medical facility. Consult a physician irn~ediately. . · 
Skin Contact: Quickly remove contaminated clothing. Rinse away loose material and move quickly to a soap and water wash 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison contr·JI center. Unless the 

poison control center advises otherwise, have the conscious and alert person drink I to 2 glasses of water. then induce vomiting 
After first aid, get appropriate in-plant, paramedic, or community medical support. ~ 
Note to Physicians: Silver deposited in tissues is relatively inert and does not respond well to chelation therapy. There ts no 

known treatment for argyria. Background serum levels of silver vary widely: 0.004 mcg/g to 0.03 mcg/g of blood. Discoloration 
of Desccmet's membrane is the most sensitive indicator of chronic exposure to silver. Background excretion is 8 to 28 nmol/L. 
In one study, the urinary enzyme, N-acetyl-13-D glucosaminidase was significantly elevated and correlated with blood silver 
concentrations and age. It may be an indicator of exposure. 

r----------------------------------------------------------------------------------------·------
Section 5- Fire-Fighting Measures 

r-------------------------------~----~~~-~~~~~~~~~-----------------------------

Flash Point: Noncombustible as the solid. 
Autoignition Temperature: None reported. 
LEL: None reported. 
UEL: None reported. 
Extinguishing Media: Use agents suitable for surrounding fire. 
Unusual Fire or Explosion Hazards: None reported. 
Hazardous Combustion Products: Silver fumes. 

Genium 

<®> 
Fire-Fighting Instructions: Do not release runoff from fire control methods to sewers or waterwavs. 
Fire-Fighting Equipment: Because fire may produce toxic thermal decomposition products, wea; a self-contained breathing 

apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. 
'" Flammable when in highly divided powder form. 

r-----------------------------~------------------------------------------------------------------

Section 6 - Accidental Release Measures 
Spill/Leak Procedures: Notify safety personnel. isolate and ventilate area. Cleanup personnel should protect against inhalation 

and skin/eye contact with dusts. 
Spills: Carefully scoop up spill and place in sealed containers for reclamation. 
Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 191 0.120). 

Section 7 - Handling and Storage 
Handling Precautions: Wear appropriate PPE to avoid inhalation or skin/eye contact with silver dusts. 
Storage Requirements: Store in a cool, dry, well-ventilated area away from incompatibles (Sec. 10). 

Section 8 - Exposure Controls I Personal Protection 
Engineering Controls: No special controls needed. 
Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations below OSHA PELs 

(Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at 
its source. (103) 

Administrative Controls: Consider preplacement and periodic medical exams of exposed workers with emphasis on the skin. 
eyes, and mucous membranes (for presence of argyria). 

Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 
CFR 1910.134) and, if necessary, wear a MSHNNIOSH-approved respirator. For~ 0.25 mg/m 3. use any supplied-air respirator 
(SAR) operated in continuous-flow mode or any powered, air-purifying respirator with a high-efficiency particulate filter. Use 
eye protection when necessary. For ~ 0.5 mg/m3, use any high-efficiency particulate filter respirator with a full facepiece, any 
SCBA with a full facepiece, or any SAR with a full facepiece. iFor ~ 20 mg/m3. use any SCBA or SAR (w1.th auxiliary SCBA) 
with a full facepiece and operated in pressure demand or other positive pressure mode. For emergency or nonroutine operations 
(cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not protect workers in 
oxygen-deficient atmospheres. If respirators are used, OSHA n:quires a written respiratory protection program that includes at 
least: medical certification, training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and 
convenient, sanitary storage areas. 

Protective Clothing/Equipment: Wear protective gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin 
contact. Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 
1910.133). Contact lenses are not eye protective devices. Appropriate eye protection must be worn instead of. or in conjunction 
with contact lenses. 

Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and washing facilities available in work area. 
Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder before reuse. Remove silver from 

your shoes and clean personal protective equipment. Do not shake dust off contaminated clothing; vacuum with a HEPA filter. 
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6/9~ Silver MSDS No. 181 
Comments: Never eat. drink. or smuke m work areas. Practice good personal hygiene after using silver, especially before eating, 
Jnnking. smoking. using the toilet, ur applying cosmet1cs. 

Section 9 - Physical and Chemical Properties 
Ph)'sical State: Solid Water Solubility: Insoluble 

Appearance and Odor: Hard. brilliant white, lustrous. Other Solubilities: Insoluble in most cold acids except dilute 

ductile. malleable metal; odorless. nitric acid. Reacts with hot, concentrated sulfuric acid. Soluble 

Vapor Pressure: 0 mm Hg at 77 'F (25 'C), 100 mm Hg in fused alkali hydroxides in the presence of air, fused alkali 

at 3389 'F ( 1865 'C) peroxides, and in alkali cyanides in presence of air or oxygen. 

Atomic Weight: 107.868 Boiling Point: 4013 'F (2212 'C) 

Density: 10.5 g/mL Melting Point: 1763 'F (961 'C) 

Thermal Conductivity: I 0 I cal! em/sec/ ·c 
Section 10- Stability and Reactivity_ 

Stability: Silver is stable at room temperature in closed containers under normal storage and handling conditions. 
Polymerization: Hazardous polymerization does not occur. 
Chemical Incompatibilities: Include acetylene and acetylenic compounds (forms explosive silver acetylides), aziridine, 

bromine azide, 3-bromopropyne, carboxylic acids. copper+ ethylene glycol, electrolytes+ zinc, ethanol + nitric acid, ethylene 
oxide. ethyl hydroperoxide. iodoform. ethyleneimine, peroxomonosulfuric acid. and peroxyformic acid. Silver is flammable by 
chemical reaction w1th ammonia, chlorine tritluoride, ethylene imine, hydrogen peroxide, oxalic acid. and tartaric acid. It turns 
black (tarnishes) on contact with ozone, sulfur. or hydrogen sulfide. 

Conditions to A void: Contact with incompatibles. 
Hazardous Decomposition Products: Silver fumes will be given off when heated. 

Section 11- Toxicological Information 
Toxicity Data:* 

Carcinogenicity: Rat, multiple routes: 330 mg/kg/43 weeks (intermittently) caused tumors at site of application. 

• See NIOSH. RTECS (VW3500000). for additional toxicity data. 

Section 12 - Ecological Information 
Ecotoxicity: Sticklebacks, LDso = 0.004 mg/L/168 hr; sticklebacks, LDso = 0.1 mg/l/24 hr. Although silver accumulates in 

body tissue it does not appear to bioaccumulate through the food chain (no magnification at higher trophic levels). 
Environmental Degradation: In water, silver will undergo absorption by manganese dioxide and precipitation with halides. 

Section 13 - Disposal Considerations 
Disposal: Return silver and silver-containing solutions from photography and x-rays to supplier for reclamation. Contact your 

supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 

Section 14 - Transport Information 
DOT Transportation Data (49 CFR 172.101): Not listed 

Shipping Name: Packaging Authorizations Quantity Limitations 
Environmentally hazardous a)Exceptions: 173.155 a) Passenger, Aircraft, or Railcar: None 
substances, solid, n.o.s. * b) Non-bulk Packaging: 173.213 b) Cargo Aircraft Only: None 

Shipping Symbols: - c) Bulk Packaging: 173.240 
Hazard Class: 9 Vessel Stowage Requirements 
ID No.: UN3077 a) V esse! Stowage: A 
Packing Group: III b) Other:-
Label: Class 9 
Special Provisions (172.102): 8, 

B54,N50 

*Classified as a hazardous substance when silver is in a quantity, in one package, which equals or exceeds the RQ of 1000 lb (454 kg) 

Section 15 - Regulatory Information 
EPA Regulations: 

RCRA Hazardous Waste Classification (40 CFR 261.24): DOll, Characteristic of Toxicity (regulatory level= 5 mgll) 
Listed as a CERCLA Hazardous Substance ( 40 CFR 302.4) per CW A, Sec. 307(a) 
CERCLA Reportable Quantity (RQ), !000 lb (454 kg) 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Not listed 
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OSHA Regulations: 
Air Contaminant (29 CFR 1910.1000. Table Z-1. Z-1-A): Not listed 

~-~----~---------------------------------~ 
Section 16 - Other Information 

References: 73, 103. 124. 132, 136, 148, 149, 167, 176, 187, 189 
Prepared By ................................ M Gannon, BA 
Industrial Hygiene Review ......... RE Langford, PhD. CIH 
\ledical Review ......................... T Thobum, MD, MPH 
Disclaimer: Judgments as to the suitability of information herein for the purchaser's purposes are necessarily the purchaser's 
responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation 
extends no warranties. makes no representations, and assumes no responsibility as to the accuracy or suitability of such 
information for application to the purchaser's intended purpose cr for consequences of its use. 
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Genium Publishing Corp. 

One Gcnium Plaza 
S(hcncctady. NY 12304-4690 

(518) 377-8854 

Material Safety Data Sheet Collectzon 

Chromium (Ill) Oxide MSDS No. 182 

Date of Preparation: 4/86 Revision: A. 6/94 

Section 1 . Chemical Product and Company Identification 
Product/Chemical Name: Chromium (III) Oxide 
Chemical Formula: Cr203 
CAS No.: 1308-38-9 

44 

Svnonvms: chrome green. chrome oxide. chromic oxide. chromium sesquioxide. chromium (3 +)trioxide, dichromium trioxide, 
:,recn-Cinnabar. o.xide of chromium 

o"'erivation: Prepared by reaction of sodium dichromate or chromate with sulfur or by heating chromic hydroxide or dry 

ammonium dichromate. 
General Use: Used in abrasives. electrical semiconductors, alloys; for printing fabrics and bank notes; as a component of 

refractory bricks and green asphalt roofing, sensitizer in photochemical processing, a colorant for latex paints, cement, paper, 
and rubber. ;md as a catalyst in preparation of methanol. butadiene, and high density polyethylene. 

Vendors: Consult the latest Chemical Week Buyers' Guide. (7)) 

Section 2 - Composition I Information on Ingredients 
Chromium (Ill) Oxide.> 95.5 o/c wt. 
Trace Impurities: moisture 0.3o/c, iron 0.05o/c, sulfur 0.2o/c, inert material 0.75%, other water soluble material 0.29c. 

OSHA PEL NIOSH REL DFG (Germany) MAK 
Chromium (Ill) compounds, as Cr Chromium (II) & (III) compounds, as Cr None established 
8-hr TWA: 0.5 mg/m 3 I 0-hr TWA: 0.5 mg/m 3 

ACGIHTLV 
Chromium (III) compounds, as Cr 
8-hr TWA: 0.5 mg/m 3 

Section 3 - Hazards Identification 

**;,.'r*u Emergency Overview ;,.?*;,.?** 
Chromium (III) oxide exists as small green crystals or powder. It has very low toxicity due to poor membrane 
(skin and mucous membrane) permeability. Chromium (III) oxide is not combustible itself. but as an oxidizer 
it is capable of igniting combustible materials and increasing the intensity of a fire. 

Potential Health Effects 
Primary Entry Routes: Inhalation, skin and eye contact. 
Target Organs: Skin, eyes, respiratory tract. 
Acute Effects 
Inhalation: May cause minor irritation of the respiratory tract. 
Eye: May cause minor irritation. 
Skin: May cause minor irritation. 
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Ingestion: When taken orally, trivalent chromium compounds do not produce any local or systemic effects PPE. 
because of poor absorption. • 

Sec.S Carcinogenicity: NTP and OSHA do not list chromium (III) oxide as a carcinogen. IARC has evaluated chromium L-..::=::..___J 

(III) oxide and designated it as Class 3, unclassifiable as to human carcinogenicity. In general, hexavalent (VI) chromium 
compounds have been found to be carcinogenic, but trivalent (III) compounds have not. 

Medical Conditions Aggravated by Long-Term Exposure: Possibly, dermatitis. 
Chronic Effects: Dermatitis is possible in sensitive individuals. In a case study of 85 chrome factory workers exposed to 4.5 to 

9.2 mgfm3 of chromium (III) compounds, 18.8% developed chronic bronchitis after 5 yr and 5.9% developed pneumoconiosis 
after 9 yr. 

Section 4 - First Aid Measures 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Eye Contact: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously 

with flooding amounts of water for at least 15 minutes. If pain or irritation persists, consult an ophthalmologist. 
Skin Contact: Quickly remove contaminated clothing. Rinse with flooding amounts of water followed by a soap and water 

wash. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless the 
poison control center advises otherwise. have the conscious and alert person drink I to 2 glasses of water to dilute. 

After first aid, get appropriate in-plant, paramedic, or community medical support. 
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MSDS No.182 Chromium (III) Oxide 6/9-t 
Note to Physicians: Urinary excretion is generally< 10 IJ.g/day in absence of excess exposure. Treat weeping derm~nilis wilh 1 (-:, 

aluminum acetate wet dressings. 
r-------------=s~e-c-=ti_o_n_S ___ F_i_r_e_--.F-i-gh_t_i-ng_M_e_a_s_u_r-es ______________ _ 

Flash Point: Noncombustible 
Autoignition Temperature: Noncombustible 
LEL: None reported. 
UEL: None reported. 
Extinguishing Media: Use agents suitable for surrounding fire. 
Unusual Fire or Explosion Hazards: Although chromium (III) oxtde is noncombustible, it is an oxidizer 
capable of igniting combustible materials and increasing the intensity of a fire. 

Hazardous Combustion Products: None 
Fire-Fighting Instructions: Do not release runoff from fire control methods to sewers or waterways. 
Fire-Fighting Equipment: Because fire may produce toxic thc:rmal decomposition products, wear a self-contained breathing 
apparatus (SCBA) with a full facepiecc operated in pressure-demand or positive-pressure mode. 

r-----------------------~---------------------------------------------------------------

Section 6 - Accidental Release Measures 
Spill /Leak Procedures: Notify safety personnel. isolate and y,~ntilate area, deny entry, and stay upwind. Cleanup personnel 

should protect against inhalation and skin/eye contact. Immediate clean-up is necessary to prevent dust di~;persion. 
Small Spills: Damp mop or vacuum (with appropriate filter). Do not sweep! 
Large Spills 
Containment: Flush spills with water to containment area for reclamation or disposal. Do not release into sewers or waterv..-ays. 
Cleanup: Damp mop any residue. 
Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 191 0.120). 

t----------------=S~e-=-c=ti-=-on::::......:..7_--=H=-=-=an:..:..:ciling and Storage 
Handling Precautions: Prevent dust dispersion. 
Storage Requirements: Store in a cool, dry, well-ventilated area away from incompatibles (Sec. 10). Do not store on wooden 

floors or shelves (oxidizer- capable of igniting combustible materials). 

Section 8 - Exposure Controls I Personal Protection 
Engineering Controls: Enclose all processes where possible to prevent dust dispersion into work area. 
Ventilation: Provide general or local exhaust ventilation systems to maintain airborne levels below OSHA PELs (Sec. 2). Local 

exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at its source. (I 03 ) 
Administrative Controls: Consider preplacement and periodic fannual) medical exams of exposed workers with emphasis on 

the respiratory system (including a 14" x 17" chest roentgenognm and FVC!FEV). 
Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 
CFR 191 0.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For~ 2.5 mg/m 3, use any dust and mist respirator. 
For~ 5 mg!m3, use any dust and mist respirator except single-use and quarter mask respirators; any supplied-air respirator 
(SAR); or any SCBA. For ~ 12.5 mg/m 3, use any powered, air-purifying respirator with a dust and mist filter or any SAR 
operated in continuous-flow mode. For :S 25 mg/m 3, use any air-purifying, full face piece respirator with a high-efficiency 
particulate filter; any powered, air-purifying respirator with a tight-fitting facepiece and a high-efficiency particulate filter; or any 
SAR or SCBA with a full facepiece. For~ 250 mg/m3, use any SAR with a full facepiece and operated in pressure demand or 
other positive-pressure mode. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an 
SCBA. Waming-' Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. If respirators are used, 
OSHA requires a written respiratory protection program that includes at least: medical certification, training, fit-testing, periodic 
environmental monitoring, maintenance, inspection, cleaning, ar1d convenient, sanitary storage areas. 

Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent prolonged or 
repeated skin contact. Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations 
(29 CFR \9\0.\33 ). Contact lenses are not eye protective devices. Appropriate eye protection must be worn instead of. or in 
conjunction with contact lenses. 

Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and washing facilities available in work area 
Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder before reuse. Remove chromium 

(Ill) oxide from your shoes and clean personal protective equipment. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using chromium (III) oxide. 

especially before eating, drinking, smoking, using the toilet, or applying cosmetics 
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6/9~ Chromium (III) Oxide MSDS No. 182 

Section 9 - Physical and Chemical Properties 
Ph)·sical State: Solid Water Solubility: Nearly insoluble 
Appearance and Odor: Light to dark green. fine, Other Solubilities: Practically insoluble in alcohol and acetone. 

hexagonal crystals or powder which tum brown upon Slightly soluble in acids and alkalis. 
heating. The crystals will scratch quartz, topaz. or zircon. Boiling Point: 7232 'F (4000 'C) 

Formula Weight: I 52.02 Melting Point: 4415 'F (2435 'C) 
Specific Gravity (H20= I, at 4 'C): 5.21 Refractive Index: 2.55 I 

Section 10- Stability and Reactivity 
Stability: Chromium (Ill) o)(ide is stable at room temperature in closed containers under normal storage and handling conditions. 
Polymerization: Hazardous polymerization does not occur. 
Chemical Incompatibilities: Chromium (III) o"'ide is reduced to the 2+ O)(idation state by hypophosphites, electrolysis, or 

reducing metals such as zinc, magnesium, and aluminum in acid solution. It is incompatible with lithium +heat 1769 'F (965 'C). 
o"'ygen difluoride, glycerol (e"'plodes), chlorine trifluoride, and rubidium acetylide. 

Conditions to A void: E"'posure to incompatibles and dispersion of dusts into air. 
Hazardous Decomposition Products: None reported. 

Section 11- Toxicological Information 
Toxicity Data:* 

Carcinogenicity: 
Rat. intraperitoneal: 90 mg/kg caused respiratory and kidney tumors. 
Mutagenicity: 
Hamster. lung cell: 34 mg!L caused sister chromatid e"'change. 

• See NIOSH. RTECS iGB6475000), for additional to"'icity data. 

Section 12 - Ecological Information 
Ecotoxicity: There is little tendency for bioaccumulation along the food chain. The BCF (chromium III compounds) for 

saltwater organisms= 86 to 153. 
Environmental Degradation: In water, chromium (III) o"'ide is e"'pected to eventually precipitate to sediments. The estimated 
residence time of chromium in lake water is 4.6 to 18 yr. In air, chromium (III) O)(ide is primarily removed by fallout and 
precipitation. Soils with a high chromium (all compounds included) content(> 0.2%) are e"'pected to be infertile. The half-life 
of chromium in soils may be several years. 

Section 13 - Disposal Considerations 
Disposal: Chromium (III) oxide is a poor candidate for incineration. Contact your supplier or a licensed contractor for detailed 

recommendations. Follow applicable Federal, state, and local regulations. 

Section 14 - Transport Information 
DOT Transportation Data (49 CFR 172.101): Not listed 

Section 15 - Regulatory Information 
EPA Regulations: 
RCRA Hazardous Waste Classification ( 40 CFR 26 1.21): 000 I, Characteristic of Ignitability (oxidizer). 
Listed as (chromium compounds) a CERCLA Hazardous Substance (40 CFR 302.4) CWA, Sec. 311 (b)(4) 
CERCLA Statutory Reportable Quantity (RQ), I lb (0.454 kg) 
Listed as (chromium compounds) a SARA Toxic Chemical (40 CFR 372.65) 
SARA EHS (E"'tremely Hazardous Substance) (40 CFR 355): Not listed 
OSHA Regulations: 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1, Z-1-A) 

Section 16 - Other Information 
References: 73, 103. 124, 132, 136, 148, 149, 167, 176, 187, 189, 192 

Prepared By .................................. M Gannon, BA 
Industrial Hygiene Review .......... OJ Wilson, CIH 
:\Iedical Review ........................... .T Tho bum, MD, MPH 
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:\ISDS No. 182 Chromium (III) Oxide 6/9~ 

Disclaimer: Judgments as to the suitability of information herem for the purchaser's purposes are necessarily the purchaser's 

rc,;ponsihility. Although reasonable care has been taken in the preparation of such infonnation, Genium Publishing Corporation 

c.\tcnJs no warranties. makes no representations, and assumes no responsibility as to the accuracy or suitability of such 

infom1ation for application to the purchaser's intended purpose or for consequences of its use. 
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Material Safety Data Sheet 
No. 216 

eliP From Genium's Reference Collection MAGNESIUM METAL 
Genium Publishing Corporation (Ribbonsffumings) 

1145 Cata.Jyn Street 
Schenectady, NY 12303-1836 USA 

GENIUM PUBUSHING CORP. Issued: August 1987 
(518) 377-88'i5 

SECTION 1. MATERIAL IDENTIFICATION 23 

MATERIAL t::JAME: MAGNESIUM METAL (RIBBONSffURNINGS) 

~ DESCRIPTION (Origin/Uses): Prepared by electrolysis of a mixture of magnesia and mercuric oxide. Used 
in alloys of light metals, in pyrotechnics, flashbulbs and narcs; as a Grignard reagent; for recovery of titanium. Vc. 

2 

OTHER QESIGt::JATIOt::JS: Mg; NIOSH RTECS #OM2!00000; CAS #7439-95-4 

IRADE t::l8MEStYEND08S: MAGNESIUM METAL, Reade Manufacturing Co. HMIS 
MAt::l!.!EACfUREBLS!.!EELIER: Available from several suppliers, including: H 1 
Reade Manufacturing Co., Ridgeway Blvd., Lakehurst, NJ 08733; Telephone: (201) 657-6451 F 3 R 1 

COMMENTS: Combustible magnesium metal in the form of fine powder, thin sheets, and R 3 I I 

turnings is easily ignited and bums with intense heat. Powders form explosive mixtures in air PPE* s 1 

that can be ignited by a spark. • See sect. 8 K 4 

SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA 
Magnesium Metal, CAS #7439-95-4, NIOSH RTECS #OM2100000 100 l::laz;grQ and IQ1iicit:x: Qata 

TLV:!O mgtm3 as 
Magnesium Oxide (Fumes), CAS #!309-48-4; Magnesium Oxide* 

TLV: Magnesium Metal: None NIOSH RTECS #OM3850000 Established 

Ioxj~ Dos~ for Magnesium Qxid~ 
Human, !~alation, TCLo: 
400 mg/m (foxic Effects: 

• Current 1987-88 ACGIH TL V Unspecified in Source) 
Hamster, Intratracheal, TDLo: 
480 m~g (30 Weeks, Intermittent 

Comments: Primarily hazardous as a combustible metal. Toxic ffects: Equivocal 
Tumorigenic Agent) 

SECTION 3. PHYSICAL DATA 
Boiling Point ... 2025'F (ll07'C) Specific Gravity ... 1.740 
Vapor Pressure ... 1 Torr at 1150'F (62l"C) Melting Point ... 1300'F (649'C) 
Water Solubility ... Insoluble Percent Volatile by Volume ... Not Found 
Vapor Density ... Negligible Molecular Weight ... 24.31 Grams/Mole 
Evaporation Rate ... Negligible pH ... Water Solution Alkaline (pH > 7) 

Appearance and odor. Silvery white metal. Odorless. 

Comments: Solvent solubility: mineral acids, concentrated hydro!1uoric acid arrumnium salts. 

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER 
Flash Point and Method I Autoignition Temperature I Flammability Limits in Air Not Not 

Combustible I Not Found I Not Found Found Found 
EXTINGWSlflNG MEDIA: Use G-1® graphite ~wder, Met-L-X® powder, powdered talc, dry graphite, powdered sodium chloride, soda ash, or 
O!her suitable powders. WARNING: Do not use oam, carbon tetrachloride, carbon dioxide, or water to extmguish magnesium tires, because 
dangerous reactions will occur (see sect. 5). UNUSUAL FIRE/EXPLOSION HAZARDS: Magnesium may react with moisture or acids to evolve 
hydrogen gas (Hcf, which is a highly dangerous tire or explosion hazard. It will react violently with oxidizing materials. SPEQAL FIRE-
FIGHTING PR EDURES: During machining, magnesium tires may result from use of dull cuning tools or making light (thin) cuts at high 
speed. Magnesium turnings and borings should be collected frequently during working hours. Store them in clean, dry, metal-covered 
containers labeled "Magnesium Only." Fire lighters should protect their eyes and skin from flying particles. In order to prevent eye injury, 
do not look directly at magnesium tires. Wear protective breathing apparatus. In the case of massive magnesium fires, protect nearby 
facilities and let the tire bum. 

SECTION 5. REACTIVITY DATA 
Magnesium is stable. Hazardous polymerization cannot occur. 
CHEMICAL INCOMPATIBILmES: This material will react violently with chlorinated solvents, ~rethanol, hydrogen peroxide, 
oxidizing agents, sulfur compounds, animal and vegetable oils, water, ~retal oxides, metal cyanides, metal oxide salts, 
oxygen, and tellurium compounds. CQt::JQ[[IQt::JS IQ AVQJQ: Magnesium may ignite itself if it is exposed to air or in the 
presence of moisture. It may reignite itself after the fue is extinguished. Its violent reaction with water will generate 
hydrogen. Prohibit open flames or electrical or gas cutting or Welding equipment where magnesium dust is produced or 
handled. Special precautions are needed to prevent ignition while dressing grinding wheels. Use nonsparking tools in du:.ty 
situations. PRODUCfS OF HAZARDOUS DECOMPOSmON: Magnesium oxide. COMMENTS: Fire fighters should not 
breathe fumes from magnesium fm:s. Smoking must be prohibited in all areas where magnesium is found. 

Copyrilhl C 198'7 Oeruwn l'llbiWting Capontion. 
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No. 216 8/87 MAGNESIUM METAL 

SECfiON 6. HEALTH HAZARD INFORMATION 
Magnesium is not listed as a carcinogen by the NTP, IARC, or OSHA. 
SUMMARY OF RISKS: Magnesium metal does not have well-characterized toxicity. Magnesium particles imbedded in the 
skin C<~? produce son:s that re~ist healing and an accumulation of gas under the skin and ~aseous blebs (small blisters). 
lnhalatJ.on of magnesiUm fumes may cau5 metal furre fever. Magnesium ox.ide (MgO) umes can irritate the nose and throat 
Mag.nesium ox.ide has a TLV .of 10 mg/m , while the TL V for magnesium metal is unavailable .. TARGET ORGANS: Upper 
respl!atory tract and lungs, skin, eyes, and central nervous system. PRIMARY ENTRY: Inhalauon or or!\1 ingestion of 
magnesium salts. AQITE EFFECfS: Magnesium fumes in ox.ide form can irritate the eyes, nose and throat and cause metal 
fume fever with febrile conditions, cou~h, a feeling of pressure on the chest, and leukocytosis (an increase in the number of 
leukocytes circulating in the blood). Spills of molten magnesium can cause skin burns. CHRONIC EFFEC::IS.: None repooed. 
MEL'!!Ct.L CQNDffiQt:!S t.~K.!Rt. V 8 TEQ 6Y LOt:!G-IEE.M EXPOSURE: Intox.ication may be caused by oral administration of 
magnesium salts to someone with kidney disease. 
FIRSI 8112: EYE CQtiTt.Cf: Immediately flush eyes, including under the eyelids, gently but thoroughly for at least 1.5 
minutes. Get medical help.• SKit:! CQtiTACf: Wash thoroughly after handling magnesium. Get medical help.• 
lt:!HALAI!Qt:!: Remove victim to fresh air; restore and/or support his breathing as needed. Avoid prolonged or repeated 
exposure to magnesium If victim is not breathing, give him artificial respiration. Get m:dical help. • lNGESJJQN: Rinse 
victim's mouth with water; give him 2 or 3 glasses of water to drink. Do not induce vomiting. Never give ~thing by 
mouth to someone who is unconscious or convulsing. Magnesium metal has a low oral toxicity. Get medic help.• 
• GET MEDICAL ASSISTANCE= IN PLANT, PARAMEDIC, COMMUNITY. Seek: prompt medical assistmce for further 

treatment, observation, and support after first aid. 

SECfiON 7. SPILL LEAK, AND DISPOSAL PROCEDURES 
S~IWLEAK: ReiiX>ve any sources of ignition from a magnesium spill. Do not use water in cleanup or get spilled material 
wel Use nonsparking tools. Place waste in clean, dry, metal containers and remove them to clean, dry storage. 
W t.STE l'!ISPOSAL: Magnesium scrap is usually reclai.m:d for economic value. Small amounts may be disposed of in 
landfills. Follow Federal, state, and local regulations. 
EPA Hazardous Waste Number (40 CFR 261.21, lgnitability): 0001 
Both magnesium metal and magnesium oxide are reported in the 1980 EPA TSCA Inventory. 
Aquatic Tox.icity Rating: Tlm96: Over 1000 ppm for magnesium ox.idc. 
Magnesium is not designated as a hazardous substance by the EPA (40 CFR 116.4). 
EPA Reportable Quantity (40 CFR 117.3): Not Listed 

SECTION 8. SPECIAL PROTECTION INFORMATION 
GCXJGLES: Wear dust-resistant goggles or face shields to prevent eye contact with magnesium GLOVE.~: Wear impervious 
gloves to prevent prolonged contact with skin. E.ESEIRAIQR: Where high dust levels prevail, use a NIOSH-approved dust 
mask. VENTILATIQJ:':i: Where dusty conditions prevail, provide dry, explosion-proof ventilation. Eliminate all possible 
sources of ignition/explosion. 
SAEETY SIATIQt:/S: Eyewash stations, washing facilities, and safety showers should be available in areas of use and 

handling. 
CQtiT AMit:!ATEl'! EQ!..!I~MENT: Contact lenses pose a special hazard; soft lenses may absorb irritants, and all lenses 
concentrate them. Particles may cling to contact lens surfaces and cause corneal injury. 
CQMMEtiTS: Practice good personal hygiene. Keep material off your clothes and equipment Avoid transferring material 
frcm hands to mouth while eating, drinking, or smolcing. 
In all cases prevent contact with fire sources or possible ch·~mical mixing, because this metal is highly 
reactive (see secl 5). 

SECI'ION 9. SPECIAL PRECAUTIONS AND COMMENTS 
ST 1RA.-nF: .SEGREGATION: Store magnesium in tightly closed containers m a cool, dry, well-ventilated area away fron:" fire 
sources or combustibles. Protect containers from physical damage. SPECIAL HANDUNGISTORAGE: Use nonspamng 
tools when working with or near this material. Store massive amounts of magnesium bars in the open, as is done with 
aluminum or steel. ~NGit:!EERit:!G CONTRQLS: Install ventilation systems ~at maintain ~~ levels of magnesium 
oxide below 10 mg/m . Ground and bond all metal contamers. Eliminate all posszble sources of Igrutzon. 
QIHER PRECAUJ]QNS: Avoid inhaling dust or letting it come in contact with your eyes. Practice goo~ person~ hygiene 
when handling this material. Prohibit all use of tobacco n(:ar magnesium CQMMENTS: Do not take lhis matenal out of 
your work area or to your hom: on your clothing or equipment 
TRANSPQRIAIIQN DAIA (per 49 CFR 172.101-2): 
DOT Shipping Name: Magnesium Metal DOT Hazard Classification: Aanunable Solid DOT ID No. UN1869 
DOT Required Label: Aammable Solid; Dangerous When Wet Additional DOT Requirem:nts: Segregation, the same as for 
flammable solids labeled Dangerous When Wet 
References: 1-12, 18, 24, 37, 39, 44, 82, 84, 87-102. ow 

Judge~ots as to the suiW>ility of ioformalioo herein for pun:haser's purposes Approvals ~ ~u.(Lc>4.o 
are necessarily pun:haser's respoosibilith. Therefore, although reasonable ca1e 

Indust. Hygiene/Safety ~~·v has been taken 10 the preparation of sue information, Genmm Publishing Corp. !t-lf-!Z extends co wanaal.ies, makes DO represeD~ons and assurres DO =pons•b•lity as 
to the accuracy or suil<lbility of such information for applicatJOn to pun:haser's 

Medical Re,·iew~~~-w-1"~ intended purposes or for coDs<quences of its use. 
2 

If. 
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Material Safety Data Sheet No. 217 

eliP From Genium's Reference Collection POTASSIUM METAL 
Genium Publishing Corporation 

1145 Catalyn Street Issued: August 1987 Schenectady, NY 12303-1836 USA 
(518) 377-8855 

GENIUM PUBUSHING CORP. 

SECTION 1. MATERIAL IDENTIFICATION 21-

M8IERIAL !:::!8ME: POTASSIUM METAL 

~ DESCRIPTION (Ori2in1Uses): Natural substance. Prepared by electrolysis of fused potassium hydrmtide. 
Used as a reagent and reducing agent in many chemical reactions; in the metallic 
state emits weak beta radiation; potassium 40 is a naturally occurring radioactive isotope. 
QTHEB l2ESlQNd.TIQ!:::!5: K; Kalium; CAS #7440-09-7 HMIS 

H: 3 R 3 
MANUF8CTURER!SUPPLIER: This material is available from several suppliers, including: F: 2 I -

Sharpe Chemical Co., 1116 S. Varney Street, Burbank, CA 91502; Telephone: (818) 841-7605 R: 2 s 4 
PPG• K 4 
• See sect. 8 

SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA 
Elemental Potassium, Technical Grade, CAS #7440-09-7 ca 100 Elemental Potassium: No Exposure 

Limits Established 

Potassium plus Water Yields 
*Current 1987-88 ACGIH TLV Potassium Hydroxide (CAS # 

1310-58-3): TLV• 2 mgim3 
COMMENTS: Harmful if swallowed, inhaled, or absorbed through the skin. (as Ceiling) 
Causes burns. Reacts with moisture to form potassium hydroxide, which is 
extremely destructive to mucous membranes, upper respiratory tract, eyes, 
and skin. 

SECTION 3. PHYSICAL DATA 
Boiling Point ... 1418 'F (770'C) Specific Gravity (H20 = 1) ... 0.862 at 68'F (20'C) 
Vapor Pressure .. Not Found Melting Point ... 146.6'F (63.7'C) 
Water Solubility ... Reacts Violently in Water % Volatile by Volume ... Not Found 
Vapor Density ... Not Found Molecular Weight ... 39.10 Grams/Mole 
Evaporation Rate ... Not Found pH ... Water Solution Alkaline (pH > 7) 

Appearance and odor: Malleable (soft), silvery metal, rapidly oxidized (to gray) in moist air. Odorless. 

!:QMMENTS: Solvent Solubility: soluble in liquid ammonia, aniline, mercury, and ethylenediamine. 

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER 
Rash Point and Method Autoignition Temperature Aammability Limits in Air 

Not Not 
Flammable Solid Not Found Not Found Found Found 

EXIINGUJSHING MEDIA: Do ~ UiC water, foam, caibon dioxide, or halogenated extinguishing agents (such as Halon® or~"lt 
tetrachloride). Use dry gr.tphite (G-1 graphite powder), soda ash, powdered sodium chloride, or suitable dry powder (Met-L-X . VNUSUAL 
EIRE/EXPLOSION HAZARDS: Pa.assium metal is extremely dangerous in contact with moisture or water, releasing hydrogen with sufficient 
heat to cause ignition or explosion. It ignites spontaneously in air or oxygen. It bums violently accompanied by explosions, which can 
cause spattering of material. It ructs with water and halogenated hydrocarbons. It may form reactive peroxides at room temperature even when 
stored under oil. Peroxides may be explosive. SPECIAL EIRE-FIGHTING PROCEDURES: Fire fighters should move containers from the fire 
area, if possible (see DOT Emugency Response GuU:Ubook., p. 5800.3). Burning potassium is difficult to extinguish. COMMENTS: This 
material is dangerous when exposed to air in a heated environment (fire); it will emit tox.ic potassium oxide fumes; it will react with water to 
produce heat, hydrogen gas, and flammable vapors. Fire fighters should use full protective equ~ent, including self-contained breathing 
apparatus (SCBA) with full facepiece operated in pressure-<iemand or positive-pressure mode. ire fighters should wear heavy, chemical-
resistant rubber gloves. 

SECTION 5. REACTIVITY OAT A 
Potassium metal is .llQJ. stable and may readily undergo violent chemical change. It will react violently or explosively with 
water and may react spontaneously with air. Hawdous polymerization cannot occur. CHEMICAL JNCOMPATIBIWIES: 
Mixing potassium rn:tal with air, moist air, compounds of heavy metals such as silver oxide and silver chloride, halogenated 
hydrocarbon (chlorinated solvents), water, alkalies, carbon dioxide, petroleum,®ther, benzene, carbon monoxide and water, 
halogens, and acids causes hazardous reactions. It is incompatible with Teflon . CONDITIONS TO A VOID: This material may 
ignite spontaneously if exposed to air or if it is in the presence of moisture. It is dangerous when exposed to moisture; keep 
it dry at all tirn:s. PRODUCfS QF HAZAROOUS DECOMPOSITION: Toxic fumes from hazardous decomposition of potassium 
include potassium oxide, which em react with cioisture or steam to produce heat, potassium hydroxide -(corrosive), and 
~amrnable hydrogen gas. CAUTION: Potassium metal will form explosive peroxides (K20V and the superoxide (KOJ or 
K204) at room temperature even when stored under oil. Oxidized metal in storage under oil may explode violently when 
band!~~ Q( !;;1.11; handle potassium metal with extreme care, minimizing any shocks. 

Copyr\«hl e 1m Gcnium Pub~Uhill« CorpontiOD. 
Airy c..oomJercaJ U!JC IX reproducooo Wllhou.t ~publisher's pclllllS!1on is prohibited. 



No. '217 8/87 POT AS SlUM METAL 

SECTION 6. HEALTH HAZARD INFORMATION 
Potassium metal is not listed as a carcinogen by the NTP, !ARC, or OSHA. 
SUMMARY O_F RISK~: Potass~um metal is h~l if inhaled, swallowed, or absorbed through the sk:.in and mucous 
membranes. ~t IS corro~1ve_ to skin, e~es, body_ ussue, and the upper respiratory tract. It may react violently and c!xplosively 
on c~mtact WJth wet skin ussue, causmg chenncal and thermal bums. TARGET ORGANS: Eyes, skin, muco~s membranes, 
resprratory tract. PRIMARY ENTRY: Skin and ey~ contac~. SECONPAR Y ENTRY: Inhalation. ACIJTE EFFECfS: 
Corrostv~ to ~ body t.tssue. ~ay cause burns, ulcerauon, _or llssue death, severe eye damage (corneal bums or opacification), 
and poss1ble blindness. Inhalation of dust or fumes (especially from a flfC involving potassium) will cause shortness of 
breath, nausea, headache, and nose and respiratory tract irritation (pneumonitis). If swallowed, potassium will cause severe 
pa!n. _vomiting, diarrhea, and possible collapse. CHRONIC ED-"E:IS: Possible chronic dennatitis, mucous mc!mbrane 
liT!tatwn, and lung damage. MEDICAL CONDmONS AGORA VA TED BY LONG-TERM EXPOSURE: None reported. 
8RST AID: EYE CONTACT Immediately flush eyes, including under the eyelids, gently but thoroughly for a.t least 15 
rnmute~. Get medical help.* . SKIN CONTACT: R~move potassium-contaminated cl?thing immediately. Wash affected area 
w1th mild soap and water until all traces of the chenucal are removed. In case of chenucal bum, treat as indicated. Get medical 
help immediately. • INHALATI9N: Remo~e victim to _fres_h air. If ~e is not breathing, give him artificial respiration, 
preferably mouth-to-m~uth resusc1tal!on. If his brea~g _1s ~ifficult, _g1ve him oxygen. Get medical help promptly. • 
INGESTION: If potasstum has been swallowed, and VICUin IS consc1ous, use gastric lavage followed by a dose of olive oil or 
demulcent. Never give anythinrJi by mouth to someone who is unconscious. Get medical help immediately. • 
*GET MEDICAL ASSIST A CE =IN PLANT, PARAMEDIC, COMMUNITY. Seek:. prompt m::dica! assistance for further 

treatment, observation, and support after first aid. 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
SPTLI.LLEAK: Do not touch spilled potassium metal. Shut off all sources of ignition. Do not spiU water on the material or 
inside its container. For small dry spills shovel the waste into a clean, dry container and cover it. For sm:~II liquid spills tak:.e 
up the waste with sand or absorbent material and contain it as described above. Wear self-contained breathing apFaratus and 
he:wy, chemical-resistant gloves and protective clothing. WASTE DISPOSAL: Do not dilute the waste with liquid or put it 
do.,.,n any open drain or sewer. Follow Federal, st1te, and local regulations. 
EPA Hazardous Waste No. (40 CFR 261.21, lgnitability): DOOl 
CERCLA Ratings (Scale 0-3): Health, 3; Fire, 1; Reactivity, 2; Persistence, 2 
EPA Reportable Quantity (40 CFR 117.3): Not Listed 
Potassium is not designated as a hazardous substance by EPA (40 CFR 116.4). 

SECTION 8. SPECIAL PROTECTION INFORMATION 
QOGQL.ES: Wear chemical splash-proof and dust-resistant goggles and/or face shield (8-inch minimum) with apFroved safety 
glasses to prevent eye and face contact. There is always the potent1al for the violent splattering of potassium mctal. 
QLOVES: Wear appropriate heavy, chemical-resistant gloves. R.ESPIR8TQR: Where high levels of potassium metal dusts, 
fumes, or potassium hydroxide may exist, wear self-contained brea1.hing apparatus as described under special Ere-fighting 
procedures (see sect. 4). QIHJ;R: Wear chemical-resistant apron or clothing. WQRKPLACE CONSIDERATIONS/ 
VENT!LATIQN: Use this material only under a chemical fume hood, under localized ventilation, or where genera; dilution 
ventilation is adequate. SAFETY STAT!QNS: Eyewash stations, washing facilities, and safety showers should be available in 
areas of use and handling because potassium is corrosive to eyes and body tissue. 
CQNTt,M!NATED EQUIPMENT: Contact lenses pose a special hazard; soft lenses may absorb irritants, and all knscs 
concentrate them. Particles may cling to contact lens surfaces and cause corneal injury. 
SPECIAL CONS!DERATJQNS: Avoid all contact with material. Keep material off of your clothing and equipment. 
CQMMENTS: Practice good personal hygiene. Avoid transferring material from hands to mouth while eating, drinking, or 
smoking. 

SECTION 9. SPECIAl _FRFC:AlJTJONS AND COMME~IS 
STQRAQE SEGREGATIQN: Store potassium away from sources of heat, ignition (sparks and open flames), watct!_ combustible 
materials, and other ch~micalliquids. Store it away fro"?- oxidiz~rs :and_ a~ids. SPECIAL HAN~LING!STORAGI;;,: Protect 
containers against phys1cal damage and shocks. Store th1s matenal m am1ght contamers under an mert atmosphere such as 
nitrogen or argon or in naphtha or anothfl similar liquid hydrocarbon ~uch as coal oil o~ kerose~e. Ne_ver ston: u~dc~ 
halogenated hydrocarbons such as Freon or methylene chloride. An ISolated, well-ventilated, flfC-reslsl<\nt bu1ldmg 1s. 
recommended for large-quantity storage. Do not store where automatic spri~~lers are present. or where water or _st.c.lm IS 

available. Provide enough heat in the stor~ area to keep the matenal sufftcicntly ?ry. Pro~1de e~ough _appropnate fire 
extinguishers for storage area. CQMM.EW.:~: Remove only that amount of potasstum which ~s Immcdtate_Iy needed _from the 
storage area. Use a metal container with a tight-fitting lid for tr~nsport. To prevent the fof'rl?-atton of perox1de and :JXIde (an 
explosion hazard), follow manufacturer's shelf-life recommendattons. Do not take this matenal out of your work ar,:a or to 
your home on your clothing or equipment. Di~pose of containers and clean up work area adequately. 
TRANSPORTATION DATA (per49 CFR 170.101-2): 
DOT Required Label: Flammable Solid and Dangerous When Wet DOT ID_ N~. UN2257 . 
DOT Hazard Class: Flammable Solid; Dangerous When Wet DOT Sh1ppmg Name: Potasstum Metal 
ADDmONAL DOT REQUIREMENTS: Segregation is the same as for flammable solids labeled Dangerous When Wet. 
References: 1-12 18, 24, 37 39, 44, 73, 82, 84 87-102. OW 

<::;:r-6 · ~ CLfl.U e. c. 0 Judgements as to the sui lability of information herein for purchaser's purpos.s Approvals 
are necessarily pul':hascrs rcspons,bilit&. Therefore, although reasonable care 

lndust. Hygi~ne/Safety ~{u has been taken 10 the preparation of sue information, Genium Publish eng Corp. /(-IF-!7 extends no warranties, makes no representa!ions and assumes no rcsponsibchty as --
to the accuracy or suitability of such information for application to purchaser's 

Medical Review...tf..K.U . .::J7X{ 11-1'-t '7 intended purposes or for consequences of its use. 
2 ' 
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Section 1. Material Identification 41 
Cadmium Metal/Powder (Cd) Description: Occurs naturally in the mineral greenockite (cadmium sulfide). This Powder 

form is rare and most cadmium is obtained by extraction from other ores containing it as a mineral (lead, copper, HMIS R 3 

~ and zinc). Zinc sulfide ores are the main source; by direct distillation or recovery from the electrolytic process. Used H 3• I 4 
F 1 s 2 in electroplating other metals, fire protection systems, nickel-cadmium storage batteries, power transmission wire, R 3 K 3 

TV phosphors. pigments for ceramic glazes. machinery enamels, baking enamels, photography and lithography, 
selenium rectifiers, electrodes for cadmium-vapor lamps, and photoelectric cells; as a fungicide and a Weston Genlum 

standard cell control of atomic fission in nuclear reactors. Solid 
Other Designations: CAS No. 7440-43-9. colloidal cadmium. HMIS R 1 

~ Manufacturer: Contact your supplier/distributor. Consult latest Chemical Week Buyers' Guiderm for suppliers list. H 3• I 4 
F 0 s 2 

Cautions: Cadmium is a highly toxic metal. Symptoms may be delayed several hours and include pulmonary R 0 K 1 
edema (fluid in lungs) which can be fatal. Chronic effects include kidney damage. Cd is considered a carcinogen 
by several government agencies. The powder is pyrophoric and presents a significant fire/explosion hazard. *Chronic effects PPE-Sec. 8 

Section 2. Ingredients and Occupational Exposure Limits 
Cadmium, ca 100% 

1992 OSHA PEL 1993-94 ACGIH TLVs 1992 Toxicity Datat 

8-hr TWA: 5 )J.g/m3 TWA: 0.01 mg!m3 (total dust). Class A2 carcinogen Human, inhalation, LCLo: 39 mg/m3/20 min caused 

1992 OSHA SECAL• TWA: 0.002 mg/m3 (respirable fraction) cardiac changes, thrombosis, and respiratory depression. 
Rat. oral, LDso: 225 mg/kg; details not reported. 

TWA: 15 or 50 )J.g/m3 
1991 DFG (Germany) MAK Woman. inhalation. LCLo: 129 )J.g/m3 for 20 continuous 

1990 IDLH Level None established years produced lung tumors. 

50 mg/m3 
1992 NIOSH REL 

Man, TCLo: 88 )J.g/m3/8.6 years caused kidney and ureter 

Carcinogen. keep as low as possible 
toxicity with protein in the urine. 

• Separate engineering control limit: to be achieved in processes and work places where it is not possible to achieve the PEL through engineering and work practices 
alone. The SECAL for Cd is 15 or 50 J.Lg/m 3 depending on the processes involved. See Federal Register 57 (178): 42222, Table Vill-B I, 9/14/92. 
tSee NIOSH, RTECS (EU9800000), for additional mutation, reproductive, tumorigenic, and toxicity data. 

Section 3. Physical Data 
Bolling Point: 1409 •F (765 •q Density: 8.642 
Melting Point: 610 'F (321 •q Water Solubility: Insoluble 
Vapor Pressure: 0.095 mm Hg at 609.6 'F (320.9 'C) Other Solubilities: Soluble in nitric (rapidly), hydrochloric (slowly), and 
Refraction Index: 1.13 other acids. The solid is soluble in ammonium nitrate solution, but the 
Mobs Hardness: 2.0 powdered form undergoes an explosive reaction. 
Molecular Weight: 112.4 

Appearance and Odor: Silver-white, blue-tinged, lustrous, odorless, soft metal that is easily cut with a knife. The powder is grayish-white. 

Section 4. Fire and Explosion Data 
Flash Point: None reported I Autolgnltlon Temperature: None reported I LEL: None reported I UEL: None reported 
Extinguishing Media: The solid metal is not flammable, but the fmely divided powder is pyrophoric. As a rule, the more fmely divided the 
powder is, the greater the potential for explosion. Use carbon dioxide, dry chemical, or sand. Unusual Fire or Explosion Hazards: Processes that 
create cadmium dust such as cutting, grinding, or welding present a serious explosion hazard in presence of ignition sources. Avoid creation of 
cadmium dust clouds. Special Fire-fighting Procedures: Because fire may produce toxic thermal decomposition products, wear a self-contained 
breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Do not release runoff from ftre control 
methods to sewers or waterways; dike for proper disposal. 

Section 5. Reactivity Data 
Stability/Polymerization: Cadmium easily tarnishes in moist air as it is oxidized to cadmium oxide. The solid is stable in dry air. The powder is 
pyrophoric. Cd becomes brittle at 176 ·F (80 "C). Hazardous polymerization cannot occur. Chemical Incompatibilities: Include ammonium nitrate 
(powdered Cd), hydrazoic acid, tellurium, zinc, ammonia, sulfur, selenium, nitryl fluoride, an oxidizing agents. Conditions to Avoid: Creation of 
Cd dust clouds, exposure to heat and ignition sources, and contact with incompatibles. Hazardous Products of Decomposition: Thermal oxidative 
decomposition of Cd can produce toxic cadmium oxide (CdO) fumes. 

Section 6. Health Hazard Data 
Carcinogenicity: The following agencies list Cd as a carcinogen: IARC Class 2A (probably carcinogenic in humans),< 183> NTP Oass 2 (reasonably 
anticipated to be a carcinogen),069> and NIOSH Oass X (carcinogen defined without further categorization),<183> ACGIH TLV -A2 (suspected human 
carcinogen),<IBJ) EPA-Bl (Probable human carcinogen) and DFG MAK-A2 (unmistakably carcinogenic in animal experimentation only).0 83> 
Summary of Risks: Dust or fume inhalation generally results in acute symptoms delayed up to 24 hr. Effects include a flu-like syndrome similar to 
metal fume fever with chills, fever, and muscle pain in the back and limbs. Pulmonary edema (fluid in lungs) can develop after severe exposure and 
may result in death. If victim recovers, residual changes may include lung fibrosis (thickening) and vascular changes. Long-term exposure to Cd 
damages the liver and kidneys (accumulates, half-life= 7 to 30 yr). Proteinuria (protein in urine) of low molecular weight is the ftrst sign of tubular 
dysfunction. Excess urinary glucose is also seen. Bone demineralization similar to osteoporosis (decreased bone density) ... 

Cantin~ on nu1 pagt 
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Section 6. Health Hazard Data, continued 1 
occurs not as a direct effe~t of Cd exposure, _but indirectly by a_ltering kidney regul~tion of calciu~ and phosphorus which arc needed for strong, 
healthy bones. So~e. studies _show a correlatiOn bct:vecn anem1a (low hcm?globm m blood) and h1gh Cd levels. Selenium (Se) and zinc (Zn) appear 
to suppress Cd toxicity; Se bmds up Cd preventmg It from entermg body Ltssue and Zn may compete for the same metabolic site. Medical Condi
tions Aggravated by Long-Term Exposure: Kidney, blood, or respiratory disorders. Target Organs: Blood, kidney, liver, respiratory system. 
Prima~ Entry R?utes: Inhalati~n, ingestion. Acute Effects: Inhalation may cause irritation of the eyes, nose, and throat, nausea and vomiting, 
abdommal cohc, d1arrhea, chest Ltghtness, cough, headache, and weakness. Pulmonary edema could develop up to 24 hr post exposure. Kidney 
damage may occur after acute exposures but is more likely with chronic exposure. Chronic Effects: Symptoms may be delayed several yr after last 
exposure and include perforation of the nasal septum (tissue between the nostrils), loss of smell, chronic bronchitis, severe progressive emphysema, 
anorexia, insomnia. fatigue, pallor, anemia, kidney damage, bone demineralization, lung fibrosis and possible cancer of the respiratory tract. 
FIRST AID 
Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding amounts of 
water until transported to an emergency medical facility. Consult a physician immediately. 
Skin: Quickly remove contaminated clothing. Wash e)( posed area with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless otherwise advised, have 
that conscious and alert person drink I to 2 glasses of water to dilute. Do not induce vomiting because of cadmium's irritating nature. 
Note to Physicians: ll-2 microglobulin excretion of> 200 11g/g creatinine indicates kidney dysfunction as does a renal cortex [Cd] of 180 to 220 
11g/g of wet kidney cortex. Blood Cd levels are no/ indicative of exposure. 

Section 7. Spill, Leak, and Disposal Procedures 
SpllliLeak: Notify safety personnel, isolate and ventilate area. deny enuy, and stay upwind. Shut off ignition sources. Cleanup personnel should 
protect against inhalation. Carefully scoop up small spills and place in sealed impermeable containers. Do not disperse c:ust by sweeping. 
Remember that Cd powder can be pyrophoric and must be handled carefully. Prevent entry into sewers, drains, and waterways. Follow applicable 
OSHA regulations (29 CFR 191 0.120). 
Disposal: Contact your supplier or a licensed contractor for detailed rccorruncndations. Follow applicable Federal. state. and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 26!.24): D006, Characteristic of Toxicity; regulatory level= 1.0 mg/L 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ). !0 lb (4.54 kg)t [*per CWA, Sec. 307(a)] 
SARA Extremely Hazardous Substance (40 CFR 355). TPQ: Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1 027) 

t No reporting of releases of this substance is required if the diameter of the pieces of the solid metal is equal to or exceeds 100 J.lm (0.004 in.) 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because 
contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and use. 
Follow OSHA respirator regulations (29 CFR 191 0.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For any detectable concen
tration, use a SCBA or supplied air respirator (with auxiliary SCBA) with a full facepiece operated in pressure-demand or other positive-pressure 
mode. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respira
tors do not protect workers in. oxygen-deficient a117Wspheres. If respirators are used, OSHA requires a written respiratory protection program that 
includes at least: medical certification, training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, 
sanitary storage areas. Otber: Wear gloves. boots, aprons, and gauntlets to prevent Cd dust from contacting skin. Ventlladon: Provide general and 
local exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL or SECAL (Sec. 2). Lunchrcx:~m facilities should not 
have concentrations above 2.5 11g/m3 at any time. Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work 
area by controlling it at its source.<103> Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, 
and washing facilities. Contaminated Equipment: Separate contaminated work clothes from street clothes; launder before reuse. Remove Cd from 
shoes and clean PPE. Comments: Never eat, drink. or smoke in work areas. Practice good personal hygiene after using Cd, especially before eating, 
drinking, smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage/Handling Requirements: Store in a cool, dry, well-ventilated area away from heat, ignition sources, and incompatibles. Do not allow 
cadmium dust to build up in storage area. 
Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airborne contaminants and 
to maintain concentrations at the lowest practical level. 
Administrative Controls: Prohibit workers from removing Cd from protective clothing and equipment by blowing, shaking, or any other means 
that disperses Cd into the air. Employees must not enter eating facilities while wearing PPE unless it is vacuumed with a HEPA. Consider preplace
ment and periodic medical exams of exposed workers emphasizing the blood, kidneys, liver, and respiratory system. Educate workers on 

Cadmium's carcinogenicity. Transportation Data (49 CFR 172.101) 

DOT Shipping Name: Poisonous solids, n.o.s.*, 
Pyrophoric metals, n.o.s. t 

DOT Hazard Class: 6.1*, 4.2t 
IDNo.: UN2811*, UN1383t 
DOT Packing Group: III•. It 

Packaging Authorizations 
a) Exceptions: 173.153*, Nonet 
b) Non-bulk Packaging: 173.213*, .!87t 
c) Bulk Packaging: 173.240*. 242t 

DOT Label: Keep away from food*, Spontaneously Combustiblet 
Special Provisions (172.102):-•, B!! t 
• Solid mc:u.l, t Powder 

Quantity LlmltatlolriS 
a) Passenger Alrcrc1n or RaJ lear: 100 kg*, 

Forbiddent 
b) Cargo Aircraft Only: 200 kg*, Forbiddent 

Vessel Stowage Requirements 
a) Vessel Stowage: A*, Dt 
b) Other: 

MSDS CoUecti011 References: 26, 73,100, 101, 103, 124, 126, 127,132, 133, 136,139, 148,159,167,169, 183, 185, 186 
Prepared by: M Gannon, BA; Industrial Hygiene Review: PA Roy, MPH, CIH: Medical Review: TW Thobum, MPH, MD 
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Mercury MSDS No. 26 

Date of Preparation: 1/77 Revision: D. 6/94 

Section 1 . Chemical Product and Company Identification 
Product/Chemical Name: Mercury 
Chemical Formula: Hg 
CAS No.: 7439-97-6 

44 

Svnonvms: C\11\oidal mercurv. hydrargyrum. liquid silver, Quicksilver .. 
Deriv;tion: Obtained by roa~ting cinnabar (mercury sulfide) and purified by distillation, or as a by-product of gold mtntng. 
General Use: Used in agricultural poisons, anti-fouling paint, dental amalgams. m1mng amalgamation (to remove gold and other 

metals from ore). thermometers, barometers, dry cell batteries. chlorine and caustic soda production, electncal apparatus. and as 
a neutron absorber in nuclear power plants. 

\'endors: Consult the latest Chemical Week Buyers' Guide. (7J) 

Section 2 - Composition I Information on Ingredients 
1\lcrcury. ca I 00 !Jcwt 

OSHA PEL 
Ceiling: 0.1 mg/m 3 (vapor and inorganic Hg) 
8-hrTWA: 0.05 mg/m3 (vapor), skin; (Vacated 1989 Final 

Rule Limit) 

ACGIHTLVs 
TWA: 0.025 mgfm3 (inorganic compounds}, skin 

NIOSH REL 
10-hr TWA: 0.05 mg/m 3 (vapor). skin 

DFG (Germany) MAK 
TWA: 0.01 ppm (0.1 mg/m 3) 
Category Ill: Substances with systemic effects 
Onset of Effect: > 2 hr 
Half-life:> shift length (strongly cumulative) 

Peak Exposure Limit: 
0.1 rpm (I mg/m1). 30 min. average value, !/shift 

IDLH Level 
28 mg/m 3 

Section 3- Hazards Identification 

uu"Cruu Emergency Overview uuf!u:,'r 
l\1ercury exists as a heavy, odorless, silver-white liquid metal. It is highly toxic by both acute and chronic 
exposure. Exposure can cause corrosion of the eyes, skin, and respiratory tract and may result in irreversible 
nervous system damage. It readily forms amalgamations with most metals except iron. 

Potential Health Effects 
Primary Entry Routes: Inhalation, eye and skin contact/absorption. 
Target Organs: Central nervous system, eyes, skin, respiratory system, liver, kidneys. 
Acute Effects 
Inhalation: Exposure to high vapor concentrations can cause severe respiratory damage. Other symptoms include 
wakefulness, muscle weakness, anorexia, headache, ringing in the ear, headache, diarrhea, liver changes, fever, 
gingivitis. chest pain, difficulty breathing, cough, inflammation of the mouth (stomatitis), salivation, bronchitis, 
and pneumonitis. Acrodynia (pink or Swifts disease), characterized by redness and peeling of the skin on the toes 
and fingers, was commonly seen in children in the 1950s and is still infrequently seen in workers. 
Eye: Irritation and corrosion. 
Skin: Skin can become severely irritated if allowed to remain in contact with mercury. Skin absorption will occur 
at 2.2% of the rate of absorption through the lungs. 
Ingestion: Mercury generally passes through the digestive tract uneventfully. However, large amounts may get 
caught up in the intestine and require surgical removal. If an abscess or other perforation is present along the 
digestive tract, absorption into the blood stream with subsequent mercury poisoning is possible. 

Carcinogenicity: IARC, NTP, and OSHA do not list mercury as a carcinogen. 

Wilson 
Risk 
Scale 
R I 
I 4 
s 2* 
K l 

*Skin 
absorption 

HMIS 
H 4* 
F 0 
R 0 

*Chronic 
effects 
PPE 7 

TSec 8 

~ledical Conditions Aggravated by Long-Term Exposure: Central nervous system disorders. 
Chronic Effects: Chronic exposure appears more common than acute and is primarily associated with central nervous system 

damage which can be permanent (ex. paresthesia of the hands, lips, feet). Early signs of toxicity include weakness. fatigue, 
anorexia. weight loss, and gastrointestinal disturbances. If exposure levels are high, characteristic tremors of the fingers, eyelids, 
and lips occur with progression to generalized tremors of the entire body. Psychic disorders are noticeable and characterized by 
behavior and personality changes, increased excitability, memory loss. insomnia. and depression. ln severe cases, delirium and 
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lHSDS No. 26 Mercury 6/9-t 
hallucinations may occur. Kidney damage is observed with oliguria (decreased urine output) progressing to anuria (urine 
cessation) and may require dialysis. The cornea and lens of the eyes may take on a brownish discoloration c.nd the extraocular 
muscles may be damaged. This syndrome has been termed Asthenic- Vegetative Syndrome or Micromercurialism. Chronic 
symptoms occur increasingly with exposures to 0.1 mg/m 3 or higher. Mutation: Aneuploidy and other chromosomal aberrations 
have been observed in the lymphocytes from whole blood cultures in workers exposed to mercury. ReprodilCti\·e: Mercury has 
been detected in stillborn babies of women treated with mercury for syphilis. In a study of six men acutely t:xposed 
(occupationally) to mercury levels as high as 44 mg/m 3, all suffered impaired sexual function. Repeated skin contact mav cause 
allergic dermatitis in some individuals. -

NOTE: Spilled mercury will release sufficient vapor over time to produce chronic poisoning. 

Section 4 - Firs1t Aid Measures 
r-------·--------------------~~~~----~~-~~~~~~~~-------------------------------

Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Eye Contact: Do 110t allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously 

with flooding amounts of water until transported to an emergency medical facility. Consult a physician immediately. 
Skin Contact: Quickly remove contaminated clothing. Rinse with flooding amounts of water and then wash ·~xposed area with 

soap. For reddened or blistered skin, consult a physician. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. ln general. 

mercury will pass through the digestive tract uneventfully. 
After first aid, get appropriate in-plant, paramedic, or community medical support. 
Note to Physicians: BEl: blood (15 IJ.g/L), urine: (35 IJ.g/g creatinine). Extremely high unne levels of 0.5 to 0.85 mg Hg/L are 

indicative of polyneuropathy. 0.4 to 22 IJ.g!L is reported to be the human lethal blood level. Obtain urinalysis including at a 
minimum: albumin, glucose. and a microscopic examination of centrifuged sediment. Use BAL or 2, 3-dimercaptosuccinic acid 
as chelators. Do not use calcium sodium EDT A because of nephrotoxicity. An electromyograph may detem1ine extent of nerve 
dysfunction. It has been noted that exposure to mercury may predispose persons to development of carpal tunnel syndrome. 

Section 5- Fire-Fighting Measures 
Flash Point: Nonflammable 
Autoignition Temperature: Nonflammable 
LEL: None reported. 
UEL: None reported. 
Extinguishing Media: Use agents suitable for surrounding fire. 
Unusual Fire or Explosion Hazards: None reported. 
Hazardous Combustion Products: Toxic mercury vapor and mercuric oxide. 
Fire-Fighting Instructions: Do not release runoff from fire control methods to sewers or waterways. 
Fire-Fighting Equipment: Because fire may produce toxic themtal decomposition products, wear a self-contained breathing 
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. 

Section 6 • Accidental Release Measures 
Spill/Leak Procedures: Keep a mercury spill kit readily available in areas where mercury is used. Notify safety personnel, 

isolate and ventilate area, deny entry, and stay upwind. 
Small and Large Spills: Follow instructions on mercury spill kit. Most kits come with an aspiration-driven vacuum trap with a 

mercury "sweeper" (copper or copper-plated brush). Wash spill area with a dilute calcium sulfide or nitric acid solution. lf spill 
cannot be taken up readily, dust the top of the spill with flowers of sulfur or preferably, calcium polysulfide. This will produce a 
surface coating of mercury sulfide which will reduce mercury vapor dispersion into the air. 
Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 191 0.120). 

Section 7 ·Handling and Storage 
Handling Precautions: Use appropriate PPE when working with mercury. Do not use on porous work surfaces (wood, unsealed 

concrete, etc.) to prevent spills from lodging in cracks. 
Storage Requirements: Store in a cool, dry, well-ventilated area away from heat and incompatibles (Sec. 10). Store on non

porous floors and wash them regularly with a dilute calcium sulfide solution. Because mercury will form amalgamations with 
most metals except iron, metal shelves should be painted with a sufficiently thick coating to prevent this from happening. 

Section 8 • Exposure Controls I Personal Protection 
Engineering Controls: Wherever possible, enclose processes to prevent mercury vapor dispersion into work area. 
Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations below OSHA PELs 

(Sec. 2). Local exhaust ventilation is preferred because it prevent.s contaminant dispersion into the work area by controlling it at 

its source. (103) 
Administrative Controls: Consider pre-placement and periodic medical exams of exposed workers with emphasis on the sk1n. 

eyes, central nervous system, liver, and kidneys. 
Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 

CFR 1910.134) and, if necessary, wear a MSHNNIOSH-approv·~d respirator. For~ 0.5 mg/m 3, use any chemical cartridge 
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respirator with cartridges providing protection against mercury and equipped with an ESLI (end of savice life indicator), any 
SCBA. or any SAR (supplied-air respirator). For~ 1.25 mg/m 3, use any SAR operated in continuous-flow mode. any PAPR 
(powered, air-purifying respirator) with an ESLI. For~ 2.5 mg/m3, use any SCBA or SAR with a full facepiece, any SAR with a 
tight-fitting facepiece and operated in continuous-flow mode, or any chemical cartridge respirator with a full facepiece, chemical 
cartridges providing protection against mercury, and equipped with an ESLI. For ~28 mglm 3, use any SAR operated in pressure
demand or other positive-pressure mode. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage 
tanks), wear an SCBA with full facepiece and operated in pressure-demand or other positive pressure mode. Waming.' Air
purifying respirators do not protect workers in oxygen-deficient atmospheres. If respirators are used, OSHA requires a written 
respiratory protection program that includes at least: medical certification, training, fit-testing, periodic environmental 
monitoring. maintenance. inspection, cleaning, and convenient, sanitary storage areas. 

Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntlets made of butyl rubber, nitrile 
rubber, fluorm:arbon rubber. neoprene rubber, polyvinyl chloride, chlorinated polyethylene, or polycarbonate to prevent 
prolonged or repeated skin contact. Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection 
regulations (29 CFR 191 0.133). Contact lenses are not eye protective devices. Appropriate eye protection must be worn instead 
of, or in conjunction with contact lenses. 

Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and washing facilities available in work area. 
Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder before reuse. Remove this 

material from your shoes and clean personal protective equipment. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before 

eating. drinking. smoking, using the toilet, or applying cosmetics. 

Section 9 - Physical and Chemical Properties 
Physical State: Liquid metal 
Appearance and Odor: Silvery-white, odorless 
Vapor Pressure: 0.0018 mm Hg at 77 ·F (25 ·c) 
Formula Weight: 200.59 
Density (H20=l): 13.534 g/cm3 at 77 ·F (25 ·c) 
Boiling Point: 674.09 ·F (356.72 ·q 
Freezing Point: -37.97 ·F (-38.87 ·q 
Viscosity: 15.5 mP at 77 ·F (25 ·q 
Electrical Resistivity: 95.76 ~ohm at 68 ·F (20 ·q 

Water Solubility: 0.28 ~mol!L at 77 ·F (25 ·c) 
Other Solubilities: Soluble in boiling sulfuric acid, nitric acid 

(reacts); slightly in lipids, and 2.7 mg!L in pentane. Insoluble 
in alcohol, ether, cold sulfuric acid, hydrogen bromide, and 
hydrogen iodide. 

Surface Tension: 484 dyne/em at 77 ·F (25 ·c) 
Critical Temperature: 2664 ·F (1462 ·c) 
Critical Pressure: 1587 atm 

Section 10 - Stability and Reactivity 
Stability: Mercury does not tarnish at ordinary temperatures but when heated to near its boiling point, it slowly oxidizes to 

mercuric oxide. 
Polymerization: Hazardous polymerization does not occur. 
Chemical Incompatibilities: Mercury forms alloys (amalgamates) with most metals except iron. It is incompatible with 

ox_idizers such as br~mine, 3-bromopropyne, methylsilane +oxygen, chlorine, chlorine dioxide, nitric. acid, or peroxyformic 
ac1d; tetracarbonyl mckel +oxygen, alkynes +silver perchlorate, ethylene oxide, acetylenic compounds (explosive), ammonia 
(explosive), boron phosphodiiodide, methyl azide, nitromethane, and ground sodium carbide. 

Conditions to A void: Exposure to high temperatures, metal surfaces or incompatibles. 
Hazardous Decomposition Products: Thermal oxidative decomposition of mercury can produce mercuric oxide. 

Section 11- Toxicological Information 
Toxicity Data: • 

Reproductive: Acute Inhalation Effects: 
Rat, inhalation: 890 ngtm3/24 hr for 16 weeks 
prior to mating had an effect on spermatogenesis. 

Woman, inhalation, TCL0 : 150 ~gtm3/46 days caused anorexia, 
diarrhea, and wakefulness. 

Acute Dermal Toxicity: 
Man, skin, TDLo: 129 mglkg for 5 continuous 
hours caused ringing in the ears, headache. and 
allergic dermatitis. 

Man, inhalation, TCLo: 44300 J..l.g/m3/8 hr caused muscle weakness. 
liver changes, and increased body temperature. 

Chronic Effects: 
Rat, inhalation: I mg/m 3/ 24 hr for 5 continuous weeks caused 

Acute Oral Toxicity: proteinuria. 
Man, oral, TDLo: 43 mg/kg caused tremor and 

• jaundice or other liver changes. 
See NIOSH. RTECS (0Y4550000), for additional toxicity data. 
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Section 12 - Ecological Information 
Ecotoxicit:r: Cattish, LCso = 0.35 mg/L/96 hr; mollusk (Modiol11s can·a/hoi ). LCso = 0.19 ppm/96 hr: tadpole (Rem a 

hc.radacrr/a). LCso == 0.051 ppm/96 hr. !\1ercury is transformed to methyl mercury by bacteria in the environment and 
undergoes bioaccumulation readily. BCF for freshwater fish= 63.000; for saltwater fish= I 0,000; and for marine and 
freshwater invertebrates = I 00,000. 

6/94 

Environmental Degradation: Mercury is expected to volatilize rapidly when deposited on soil surfaces. Once in the air, it can 
be transrorted long distances before being redeposited on soil or in water. In water, mercury appears to bind to particulates 
where it cventu::J.lly becomes deposited on the bed sediment. In general, mercury entering the environment can be deposited and 
rcvolatilizcd several times. 

Section 13 - Disposal Considerations 
Disposal: Incineration is not an appropriate disposal method. Wastewater may be treated by addition of chlorine to oxidize the 

mercury to its ionic state. The water can then be passed through an absorbent (an activated charcoal concentrate with a sulfur 
coating or peanut shell charcoal) to collect the ionic mercury, followed by distillation to recover the mercury. Sodium 
borohydride. a reducing agent, can be used to precipitate mercury from waste solutions. B ioremediation. using Pseudomollas 
pwida. has also been suggested. Contact your supplier or a licensed contr::J.ctor for detailed recommend::J.tions. Follow applicable 
Federal. ~tate, and local regulations. 

Section 14- Transport Information 
DOT Transportation Data (49 CFR 172.101): 

Shipping Name: Mercury 
Shipping S:rmbols: A, W 
Hazard Class: 8 
ID No.: UN2809 
Packing Group: Ill 
Label: Corrosive 
Special Provisions (172.102):-

Packaging Authorizations 
a) Exceptions: 173.164 
b) Non-bulk Packaging: 173 l64 
c) Bulk Packaging: !7:..240 

Quantity Limitations 
a) Passenger, Aircraft, or !Railcar: 35 kg 
b) Cargo Aircraft Only: 35 kg 

Vessel Stowage Requiremt!nts 
a) Vessel Stowage: B 
b) Other: 40, 97 

Section 15 - Regulatory Information 
EPA Regulations: 
Listed as a RCRA Hazardous Waste (40 CFR 261.33): Ul51 
Listed as a CERCLA Hazardous Substance (40 CFR 302.4) per RCRA, Sec. 3001; CWA, Sec. 307(a), CAA, Sec. 112 
CERCLA Reportable Quantity (RQ), 1 lb (0.454 kg) 
SARA 311/312 Codes: I. 2 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Not listed 
OSHA Regulations: 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1, Z-l·A) 

Section 16 - Other Information 
References: 73, 103, 124, 132, 136, 148, 149, 159, 167, 176, 187, 189 

Prepared By ................................. M Gannon, BA 
Industrial Hygiene Review ......... RE Langford, PhD, CIH 
:'\ledical Review ........................... T Tho bum, MD, MPH 

Disclaimer: Judgments as to the suitability of infonnation herein for the purchaser's purposes are necessarily the purchaser's 
responsibility. Although. reasonable care has been taken in the preparation of such infonnation, Genium Publishing Corporation 
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such 
information for application to the purchaser's intended purpose or for consequences of its use. 
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Material Safety Data eels 0 Sh C 11 ection: 

<§P 
Genium Publishing Corporation 

1145 Catalyn Street Sheet No. 59 
Schenectady,.NY 12303-1836 USA Beryllium Metal/Powder 

(518) 377-8854 
Issued: 4/80 Revision: A, 11/89 

Section 1. Material Identification 30 
BerJIIium Metal/Powder Description: A naturally occurring o_re fotmd in c~soberyl (Be2Si04 )_ or produc~ industrially R 1 Genium 

from beryl (3Be.0~03.-6Si02 ). The ore is converted to the oxtde or hy?ro:ude, then ~ the ~uon~e or chlon~e. ~e . I 4 

~ s 2 halide may be reduced in a furnace by magnesium metal or by electrolySIS. An altemattve p~nficauon pr~ess _ts a li~Uid- K 1 
liquid extraction with an organophosphate chelating agent. Used in aerospace structures, radiO tube parts, merual guidance 
systems, computer parts, Be-Cu alloys, gyroscopes; used as an additive in solid propellant rocket fuels, as a neutron source 
when bombarded with alpha particles, and as a neutron moderator and reflector in nuclear reactors. HMIS 

Other Designations: Glucinium; Be; CAS No. 7440-41-7. . , . . H 4 
F 1 Manufacturer: Contact your supplier or distributor. Consult the latest Chemtcalweek Buyers Gutde (Geruum ref. 73) 
R 0 

for a suppliers list. PPG* 
*Sec. S 

Section 2. Ingredients and Occupational Exposure Limits 
Beryllium and compounds, ca I 00% 

OSHA PELs ACGIH TLV, 1989-90* Toxicity Datat 

8-hr TWA: 0.002 ppm TL V -TWA: 0.(Xl2 mg/m1 Human, inhalation, TCLo: 300 mg/m1
, pulmonary effects 

30-min STEL: 0.005 ppm NIOSH REL, 1987* Rabbit. intravenous, TDLo: 20 mg/kg, neoplastic effects 

Ceiling level: 0.025 ppm Not to exceed 0.5 IJ.g/m1 

• These values are for berylliwn and its compounds. 
t See NIOSH, RTECS (DS 1750<Xl0), for additional data with references to mutagenic and tumorigenic effects. 

Section 3. Physical Data 
Boiling Point: 5378 'F (2970 'C) Specific Gravity (H

1
0 = 1 at 39 'F (4 'C)): 1.848 at 68 'F (20 'C) 

Melting Polnt: 2332 'F (1278 'C) Water Solubility, hot water: Slight 
Vapor Pressure: 7.6 nun Hg at 3470 'F (1910 'C) cold water: Insoluble 
Atomic Weight: 9.01 g/mol 

Appearance and Odor: A grayish-white metal with a hexagonal and aniostropic crystal structure (i.e., their index of refraction varies with 
incident light direction), and a powdered metal, no odor. 

Section 4. Fire and Explosion Data 
Flash Point: None reported I Autoignition Temperature: Powder, ca 1200 'F (649 'C) I LEL: None reported I UEL: None reported 

Extinguishing Media: Never use water or C0
2

• Instead, smother the ftre with an approved dry-powder extinguisher. Sand, graphite powder, and 
sodium chloride are also recommended. 
Unusual Flre or Explosion Hazards: Beryllium can be a moderate ftre hazard if exposed to flame. The hazards increase as particulate size 
decreases. A beryllium dust cloud can be explosive (areas where dusting may occur require Class 2, Group E electrical services, 
29 CFR 1910.309). This material's combustion products are highly toxic. 
Special Flre-flghtlng Procedures: Fire fighters should use full protective clothing, eye protection, and a self-contained breathing apparatus 
(SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode. After exposure to a beryllium fire, they should clean 
equipment and bathe carefully. 

Section 5. Reactivity Data 
Stability/Polymerization: Beryllium is stable at room temperature in closed containers.* Hazardous polymerization cannot occur. 
Chemical Incompatibilities: Acid and alkali soluble, it reacts with strong bases to evolve hydrogen.t Warm beryllium reacts incandescently 
with phosphorus, fluorine, or chlorine. Molten lithium metal at 356 'F (180 'C) severely attacks beryllium metal. 
Conditions to Avoid: When heated in air or in mixed C0

2 
and nitrogen, beryllium is ignitable. Mixtures of the powdered metal with CCI

4 
or 

trichloroethylene flash on heavy impact. 

Hazardous Products of Decomposition: Thermal oxidative decomposition of beryllium emits very toxic oxide of beryllium fumes. 

• When moist, beryllium forms thin, acid-resistant oxide ftlms on solid surfaces. 
t A simple asphyxiant gas, hydrogen is extremely flammable. 

Section 6. Health Hazard Data 
Carcinogenicity: The NTP, IARC, and ACGlli list beryllium as a carcinogen. Animal studies also indicate that beryllium produces lung and 
bone tumors. 

Summar-y of Risks: Beryllium is highly toxic by inhalation of fume or dust and exposure to this element and its salts may cause death. Inhaled 
beryllium is partially deposited in the lungs, the blood system, and fmally the bones, thus affecting all organ systems. Since the human body docs 
not quickly eliminate beryllium, trace arnotmts in urine are detectable as long as 10 years after exposure. Prolonged or repeated skin contact can 
cause skin irritation or dermatitis. Eye contact can produce conjuctivitis and eye ulcers. If introduced through the skin via cuts or punctures, 
nonhealing ulcers may develop. ConJinue on next page 
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Section 6. Health Hazard Data, continued 
:\1edlcal Conditions Aggravated by Long-Term Exposure: Increased risk of lung, liver, gall bladder, and bile duct cancers. Target Organs: 

Lungs, mucous membranes, eyes, skin. Primary Entry: Irthalation. Acute Effects: Symptoms may occur up to 72 hr after 1 massive exposure. 

Acute inhalation can produce pneumonitis with inflammation of the upper and lower respiratory tracts, nasal congestion. nonproductive coughing. 

and pulmonary edema. High dose exposures may cause acute respiratory distress, brain hemorrhaging, liver inflammation. <md spleen hemorrhag

ing. Chronic Effects: Symptoms may be delayed up to 15 years. Chronic exposures result from long-term exposure to small (microgram) 

quantities and can produce berylliosis. Berylliosis is a progressive granuloma formation in the lungs which eventually causes increasing shonncss 

of breath and, in some cases, death. Since it a!SP ciretrtates among other organs, beryllium causes eventual heart enlargement and failure, liver and 

spleen enlargement, kidney stones, various-malignant tumors, and damaging cell death in any organ in which it accumulates. 
FIRST AID 

Eyes: Flush inunediatcly, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min. 

Skin: After rinsing affected area with flooding amounts of water, wash it w 1th soap and water. Inhalation: Remove exposed person to fresh air 

and support breathing as needed. Ingestion: Never give anything by mouth to an unconscious or convulsin£ person. If ingested, have that 

conscious person drink I to 2 glasses of water. then induce repeated vomitir g until vomit is clear. Present studies indicate that beryllium is so 

poorly absorbed through the intestinal tract, that ingestion is not an important hazard (lruiustrial Toxicology, J•d Edition, Hamilton). 

After first ald, get appropriate in-plant, paramedic, or community medical attention and support. Watch for signs of respiratory deteriora
tion. and use oxygen as needed. 

Section 7. Spill, Leak, and Disposal Procedures 
Spi!VLeak: If powdered metal is spilled, notify safety personnel. Evacuate area except for cleanup personnel with protectivf equipment against 

contact or inhalation hazards. Provide ventilation and remove heat and ignition sources. To prevent dusting conditions, vacuJm or wet mop 

powder spills. Collect particulate scrap, absorb on paper, and transfer to a scaled recovery or disposal container. Disposal: Dissolve beryllium in a 

small amount of 6M-HC1, filter it, and add a slight excess of 6M-NHpH to the filtrate using litmus as an indicator (blue at pH 8.3). Heat and 

coagulate the precipitate. After 12 hr, filter and dry it. Handle beryllium waste unsuitable for recycling in accordance with Federal, state, and local 

regulations. Dispose of scrap or waste material by arranging its return to the supplier in a mutually acceptable form. Contact your supplier or a 

licensed contractor for detailed recommendations. 

OSHA Designations EPA Designation<; 

RCRA Hazardous W astc (40 CFR 261.33 ): Not listed Listed as Air Contaminant (29 CFR 1910.1000, 
Table Z-2) Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 

Section 8. Special Protection Data 

I 00 lb (45.4 kg) ["'per RCRA, Sec. 3001; per Clean Water Act, Sec. 307(a), 112] 

SARA Extremely Hazardous Substance (40 CFR 355): Not listed 

SARA Toxic Chemical (40 CFR 372.65): Not listed 

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 

Respirator: Wear a NIOSH-approved respirator for emergency and nonroutine use in concentrations above the 8-hr, 2-~g/m3 TWA. For any time 

period, a half-mask, air-purifying respirator with a high-efficiency filter is suitable for concentrations as high as 25-~g Be/m1 (see NIOSH. A 

Recommended Starula.rdfor Occupational Exposure to Beryllium, Sec. 4). A powered, air-purifying respirator equipped with a "fume filter" is 

suitable for concentrations up to 40 ~g Be/m3
• A full facepiece, air-purifying respirator with a high-efficiency filter is suitabl•! for concentrations 

up to 100 ~g Be/m1
. A powered, air-purifying respirator equipped with a high-efficiency filter, operating in the positive-pressure mode, is suitable 

for concentrations up to 1000 ~g Be/m3• An SCBA with a full facepiece operated in the pressure-demand or positive-pressure mode is suitable for 

concentrations above 1000 ~g Be/m1. Follow OSHA respirator regulations (29 CFR 1910.134). Warning: Air-purifying respirators do not protect 

workers in oxygen-deficient atmospheres. Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolongec. or repeated skin 

contact. When exposure levels exceed the TLV, change into clean protective clothing and shower at the end of your shifL Ventilation: Provide 

general and local explosion-proof ventilation systems to maintain airborne concentrations below the OSHA PEL standards (Sec. 2). Local exhaust 

ventilation is preferred since it prevents contaminant dispersion into the work area by eliminating it at its source (Genium ref. 103). Safety 

Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, amd washing facilities. Contaminated 

Equipment: Never wear rontact lenses in the work area: soft lenses may absorb, and al1lenses concentrate, irritants. Launder contaminated 

clothing before wearing. Remove this material from your shoes and equipment. Comments: Never eat, drink, or smoke in work areas. Practice 

good personal hygiene after using this material, especially before eating, drinking. smoking, using the toilet, or applying coSt;1etics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Clearly label and store beryllium away from incompatible materials (Sec. 5) in a clean, dry, low fire-hazard area. Protect 

containers from physical damage. Engineering Controls: Provide adequate ventilation in areas where beryllium can become airborne. Monitor 

these areas with personal samplers to limit and control exposure levels. Teach workers about beryllium's potential hazards. Practice good house

keeping to prevent accumulation of beryllium-containing deposits. Give preplacement and annual medical exams (chest x-rays, baseline pulmo

nary function tests [FVC (functional vital capacity) amd FEY (the amount of air exhaled in the frrst second after muimum inhalation)] amd body 
1 1 . 

weight measurements to workers possibly exposed to concentrations above the TLV. Prevent exposing those with pulmonary disease, chroruc 

skin, liver, heart, or kidney ronditions; abnormal chest x-ray or blood count; or vital capacity depression greater than 10%. Ensure all engineering 

systems (production, transportation) are of maximum explosion-proof design. To prevent static sparks, electrically ground amd bond all containers 

and pipelines used in shipping, transferring, reacting, producing, and sampling operations. 
Transportation Data (49 CFR 172.101, .102) 

DOT Shipping Name: Beryllium rompound, n.o.s. IMO Shipping Name: Beryllium, metal powder 

DOT Hazard Class: Poison B IMO Hazard Class: 6.1 

DOT lD No.: UN1567 IMO Labd: Poison, Oarnmable solid 

MSDS Collection References: I -12, 18-20. 24-26. 81, 84. 85, 88-91, I 00, 116, 117 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: Warren Silverman, MD 1'6 
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(518) 377-8854 

fl.faterial Safety Data Sheets Collectzon: 

Sheet No. 70 
Antimony Metal/Powder 

Issued: 9/80 Revision: A, 11/89 

Section 1. Material Identification 30 
Antimony Metal/Powder Description: A narurally occurring ore foU?d in sulfides, oxides, compl:x lead, silver, c?pper, 
and mercury sulfides. Prepared in the laboratory by r~ucmg Sbp1 wah K~N. Used m manufact~nng bullets, bcarmg 
metal, hard lead, blackening iron, coating metals, wh1te metal, thermoelectnc piles, storage bat~enes, c~ble shea~s. type 
metal, and alloys (Britannia or Babbitt metal). Pure antimony compounds are used as ca~lysts _m organic synthesiS, 
abrasives, plasticizers, pigment, and flameproofmg compounds; also used in manufacturmg pa.mts, enamels, matches, 
glass, pharmaceuticals, explosives, and tartar emetic. 

R 1 Genium 
I 3 

<@> s 3 
K 1 

HMIS 
H 3 
F 1 
R 1 

Other Designations: Stibium; antimony regulus; Sb; CAS No. 7440-36-0. . . . . 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemica/week Buyers Guzde (Geruum ref. 73) 
for a suppliers list. 

PPG• 
• Sec. g 

Section 2. Ingredients and Occupational Exposure Limits 
Antimony, ca 99% 

OSHA PEL ACGIH TLV, 1989-90 Toxicity Datat 

8-hr TWA: 0.5 mg/m3 (as Sb) TLV -TWA: 0.5 mg/m 3 (as Sb) 

1\lOSH REL, 1987* 
10-hrTWA: 0.5 mg/m3 Rat, intraperitoneal. LD

50
: 100 mg/kg 

Rat, oral, LD
50

: 100 mg/kg 

• NIOSH has proposed a 10-hrTW A of 0.5 mg/m' with an action level at 0.25 mg!m'. The TLV was established at a level to prevent irritation and systemic effects. 
t See NIOSH, RTECS (CC4025000), for additional data with references to toxic effecu. 

Section 3. Physical Data 
Bolling Point: 2975 'F (1635 'C) 
Melting Point: 1166.9 'F (630.5 'C) 

Specific Gravity (H
2
0 = 1 at 39 'F (4 'C)): 6.68 at 77 'F (25 'C) 

Water Solubility: Insoluble 
Vapor Pressure: 1 mm Hg at 1627 'F (886 'C) 
Molecular Weight: 121.76 g/mol 

Mohs Hardness: 3.0 to 3.5 

Appearance and Odor: A brittle, flaky, crystalline solid with a lustrous blue-white color; however, a noncrystalline form is also known. The 
powder form is dark gray, lustrous. 

Section 4. Fire and Explosion Data 
Flash Point: None reported I Autoigriition Temperature: Cloud,* 788 'F (420 'C); dustl LEL: Dust cloud explosion, 

layer,* 626 'F (330 'C) 0.42 ozlft3 
I UEL: None reported 

Extinguishing Media: Dry chemical powder. 
Unusual Fire or Explosion Hazards: Antimony bulk metal is combustible in air at high temperature. When ignited it bums with a brilliant 
flame, giving off dense, white antimony trioxide (Sbp

3
) fumes. When exposed to heat or ignition sources, powdered antimony is a moderate fi.rc 

and explosion hazard. Particle size and dispersion in air determine reactivity. 
Special Fire-f~ghting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or 
positive-pressure mode. Personal protective clothing and eye protection are essential. 

• Ninety-<llle percent of dust goes through a 74-J.lnl sieve. A 1.92-J sparic can ignite an antimony dust cloud. 

Section 5. Reactivity Data 
Stability/Polymerization: Antimony metal (bulk) is stable in dry air at room temperarure in closed containers. It slowly tarnishes in moist ai.r. 
Hazardous polymerization cannot occur. 

Chemical Incompatibilities: Antimony is not very reactive with cold, dilute acids, but it reacts readily with aqua regia and hot, concentrated 
sulfuric acid. Powdered antimony* also reacts with hot, concentrated hydrochloric acid (HCl). On contact with acid, it emits toxic antimony 
trihydride (SbH3) fumes; electrolysis of acid sulfides and stirred antimony halide yields explosive antimony. Antimony can react vigorously or 
violently with oxidizing agents such as nitrate salts, halogens, nitric acid, perchloric acids, chlorine trifluoride (C!F

3
), potassium permanganate 

(KMn04), ammonium nitrate (NH4N0
3
), bromine trin.itride (BrN

3
), bromine trifluoride (BrF

3
), chlorine monoxide (ClO), chlorine trifluoride 

(ClF3). potassium nitrate (KN03), sodium nitrate (NaN0
3
), and potassium oxide (K_p

2
). 

Conditions to Avoid: Nascent hydrogen can react with Sb, or its alloys with Mg or Zn. to form antimony trihydride, a colorless. highly toxic gas 
(causing headache, nausea, vomiting, abdominal pain, hemolysis (separation of hemoglobin from red blood corpuscles), hematuria (blood in the 
urine), and death) with a disagreeable odor (0.1-ppm TL V). 

Hazardous Products or Decomposition: Thermal oxidative decomposition of antimony can produce toxic SbH
3 

fumes. 
• Powdered antirnooy reacts more vigorously than the bulle material and forms dangerous mixtures with oxidizing agents. Heating further increases its re-1cti'lty. 
c~ e t 989 Go111u.m l'llblilhinc Corponuou. 
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No. 70 Antimony Metal/Powder 11/89 

Section 6. Health Ha7..ard Data 
Car~lnogeniclt~·: Ncith~ the ~P. _IA~C, nor OS~A lists antimony as a ca.rc~n.ogen. However, its ore is a suspected carcinogen in antimony 

~IOXtdc producllon. Ant~~ny trwxtde ts prepared m the laboratory _by a volJ.ttltzation process involving antimony trichloride (SbC~) and water. 

Summary of Risks: An Lmtant to mucous membranes, eyes, and skm. Exposures to dust/powder can cause eye inflanunation (conjunctivitis), 

nasal irritation (rhinitis - perforation of the nasal septum), chronic dermatitis ranging from mild rashes to blemishes resembling chicken pox, and 

muscle pain and weakness. Some sources refer to antimony as a human poison by an unspecified route. Exposure to antimony may result in 
··metal fume fe\er," a flu-like syndrome with fever, fatigure, cough, and musde ache. 

\fedical Conditions Aggravated by Long-Term Exposure: Chronic inhala.tion of subtoxic doses of dust or fume above the TL V may result in 

chemical pneumonia, intraalvcolar lipid deposits, liver and cardiac invo!vem,~nt, and possible kidney disease. 
Target Organs: Skin, eyes, mucous membranes, respiratory system, and cardiovascular system. 
Primary Entry: Inhalation (dust and fume), ingestion. 

Acute Effects: Acute ingestion may cause violent vomiting, diarrhea, slow pulse and low blood pressure, shallow breathing, and death. 
Chronic EffecL~: Chronic exposures lead to dizziness, dry throat, sleeplessness, anorexia, and nausea. 
FIRST AID 
Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min. 

Skin: After rinsing affected area with flooding amounts of water, wash it with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 

Ingestion: Cont.act physician! Never give anything by mouth to an unconscious or convulsing person. Give 1 to 2 glasses of water to dilute, 
although vomiting may be spontaneous after ingestion. 

After first aid, get appropriate in-plant, paramedic, or community medic·al attention and support. 

Physician's :"'ote: If indicated, intravenous gastric lavage chelation therapy with BAL (British Anti-Lewsite) for 10 days is r~commended. 

Spill/Leak: Notify safety personnel of powder spills. Small spills can be removed by vacuuming or wet sweeping to minimize airborne dust. 

Cleanup personnel should use protective equipment. 

Disposal: Return scrap metal to your supplier. Unsalvageable waste may be buried in an approved secure landfill. Contact your supplier or a 

licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 

OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1) 
EPA Designations 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 

Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Qulmtity (RQ): 5000 lb (2270 kg)[* per Clean Water Act, Sec. 307(a)) 

SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1~H0.133). 

Respirator: W car a NIOSH-approved respirator 1f necessary. Follow OSHA respirator regulations (29 CFR 1910.134 ). Respirators should be 

available for nonroutine or emergency use for c ·.·entrations above the TL V: high-efficiency dust respirators for concentrations below 5 mg/m3 

and self-contained or air-supplied respirators w full facepiece for concentrations above 5 mg/m3• 

Warning: Air-purifying respirators do not proted workers in oxygen-deficient atmospheres. 

Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact. 

Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below the OSHA PEL standard 

(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by eliminating it al. its source (Genium 

rcL 103). 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 

Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Launder 

contaminated clothing before wearing. Remove this material from your shoes and equipment. 

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 

smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Store in a dry, well-ventilated, low frre-risk area. Avoid heat and direct sunlight. 

Engineering Controls: Avoid breathing dust or fumes. Practice good housekeeping and cleaning techniques to prevent dust accumulation and to 

minimize airborne particulates. Minimize skin contact by using barrier creams, rubber gloves and aprons, and good personal hygiene. Keep 

antimony dust off clothing. Provide preplacement and periodic medical examinations for those workers exposed regularly to antimony, with 

emphasis on the skin, mucous membranes, and the pulmonary, cardiac, and reproductive systems. Provide suitable training to those working with 

antimony. Monitor the workplace. Keep records. 

Transportation Data (49 CFR 172.102) 

1\tO Shipping Name: Antimony compounds, inorganic, n.o.s. 

l'iO Hazard Class: 6.1 
IMO Label: Poison/St. Andrews Cross (Stow away from foodstuffs) 

IMDG Packaging Group: I, ll, ill 

MSDS Collection References: 1, 2-12,24,26, 27, 31, 37, 38, 41, 81, 84, 87, 89, 90, 91. 100, 109 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: MJ Hardies, MD F1 

Copyri&}lr. e 1989 by Geoiwn Publi.t.h.ina Corporation. Any cornmcn:i.al UJC or reprodu.ction Wltbout the publdb::r'• r.r:::muuam. d prohiblll::d. ludcn'c:n.~ u to tb:: nutabilaty of inC~a'l b:n:m for the p~c.huc:t'· pu..~ 
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Material Safety Data Sheets Collection: 

<§P 
Genium Publishing Corporation 

1145 Catalyn Street Sheet No. 311 
Schenectady, NY 12303-1836 USA Methyl Chloroform 

(518) 377-8854 
Issued: ttns Revision: F, 3f)2 Errata: 6/92 

Section 1. Material Identification 38 
Methyl Chloroform (C1H3CI~ Description: Deriv7d by catalytic addition of_hydro_gen chl?ride to 1,1-dichloroethyler:e or by R 1 Genlum 
re-fluxing chlorine monollide with carbon tetrachlonde and chloroethane .. Available m technical and _solvent grades which. I 2 

~ differ only in the amount of stabilizer added to prevent m_etal partS co~os10n. Use_d as a sol~ent for oils, wues,_tars, cl~g s 2* 
precision instruments, and pesticides; as a component of mks and dram cleaners; m degreasmg m_etals, and texule processmg. K I 
In recent years, methyl chloroform has found widespread use as a substitute for carbon tetrachlonde. 
Other Designations: CAS No. 71-55-6, a-trichloroethane; Inhibisol; 1,1,_1-trichloroethane; Str?ba.ge. . . HMIS 
Manufacturer: Contact your supplier or distributor. Consult latest Chem1cal Week Buyers Guuie< l for a suppliers list H 2 

F 1 Cautions: Methyl chloroform is a skin. eye, and respiratory tract irritant and can become narcotic with an anesthetic effect at high R 1 
concentrations. PPG* 
• Data on skin absorption via methyl chloroform is conflicting.<133> Some studies show defmite absorption where others don'L • Sec. 8 

Section 2. Ingredients and Occupational Exposure Limits 
Methyl chloroform, ca 92 to 97%* 
1990 OSHA PELs 1991-92 ACGIH TL Vs 1985-86 Toxicity Datat 
8-hr 1WA: 350 ppm (1900 mg/m3) 1W A: 350 ppm ( 1910 mg/m3) Human. oral, TDu,: 670 mg/kg produced diarrhea. nausea. and 
15-min STEL: 450 ppm (2450 mg/m3) STEL: 450 ppm (2460 mg!m3) vomiting 

1990 IDLH Level 1990 DFG (Germany) MAKs 
Human. inhalation, LCLo: 27 g!m3!10 min; tollic effects not yet 
reviewed 

lOOOppm 1W A: 200 ppm ( 1080 mg/m3) Man. eye: 450 ppm/8 hr produced irritation 

1990 NIOSH REL 
Half-life: 2 hr to shift length Rat, inhalation. TCLo: 2100 ppm/24 hr for 14 days prior to 
Peak Exposure Limit: 1000 ppm/30 

15-min Ceiling: 350 ppm (1900 mg/m3) min (average value)f2 per shift 
mating and from 1 to 20 days of pregnancy produced specific 
developmental abnormalities of the muscu!oskelatal system 

• Methyl chloroform usually contains inhibitors (3 to 8%) to prevent corrosion of aluminum and some other metals. Typical inhibitors are nitromethane, butylene 
oxide, secondary butyl alcohols, ketones, and glycol diesters. 
t See NIOSH, RTECS (KJ2975000), for additional irritation, mutation, reproductive, and toxicity data. 

Section 3. Physical Data 
Bolling Point: 165 "F (75 'C) Molecular Weight: 133.42 
Freezing Point: -22 'F ( -30 'C) Density: 1.3376 at 68{39.8 'F (20/4 'C) 
Vapor Pressure: 100 mm Hg at 68 'F (20 'C) Water Solubility: Insoluble 
Vapor Density (air= 1): 4.55 Other Solubllltles: Soluble in acetone, alcohol, ether, benzene, 
Corroslvity: Readily corrodes aluminum and its alloys carbon tetrachloride, and carbon disulfide 
Refraction Index: 1.43765 at 69.8 'F (21 "C) % In Saturated Air: 16.7% at 77 "F (25 'C) 
VIscosity: 0.858 cP at 68 "F (20 "C) Relative Evaporation Rate (butyl acetate= 1): 12.8 
Appearance and Odor: Colorless liquid with a sweetish, chloroform-like odor. The odor threshold is 44 ppm. 

Section 4. Ftre and Explosion Data 
Flash Point: None (in conventional CC tests) I Autolgnltion Temperature: 932 'F (500 'C) I LEL: 7% v/v I UEL: 16% v/v 
Extinguishing Media: Noncombustible liquid whose vapor burns in the presence of excess oxygen or a strong ignition source. For small fires, use 
dry chemical or carbon dioxide (C02). For large fl.res use fog or regular foam. If these materials are unavailable, a water spray may be used but be 
aware that water reacts slowly with methyl chloroform to release hydrochloric acid. 
Unusual Fire or Explosion Hazards; Vapors are heavier than air and may travel to a strong ignition source and flash back. Air/vapor mixtures may 
explode when heated. Container ma}..rplode in heat of ftre. Exposure to open flames or arc welding can produce hydrogen chloride and phosgene. 
Special Fire-fighting Procedures: ethyl chloroform's burning rate is 2.9 mm/min. Since ftre may produce tollic thermal decomposition products, 
wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural ftreflght-
ers' protective clothing provides limited protection. Wear clothing specifl.cally recommended by the manufacturer for use in ftres involving methyl 
chloroform. Apply coolin~ water to container sides until after ftre is extinguished. Stay away from ends of tanks. Isolate area for 1(2 mile if fire 
involves tank, truck. or rail car. Be aware of runoff from ftre control methods. Do not release to sewers or waterways. 

Section 5~ Reactivity Data 
Stablllty/Polymerlzatlon: Methyl chloroform is stable at room temperature in closed containers under normal storage and handling conditions. 
Hazardous polymerization can occur in contact with aluminum trichloride. 
Chemical Incompatlblllties: Methyl chloroform is incompatible with sodium hydrollide, nitrogen tetrollide, oxygen (liquid or gas), strong ollidizers, 
and chemically active metals like aluminum, z.inc, and magnesium powders; reacts violently with caustics to form dichloroacetylene; reacts slowly 
with water to form hydrochloric acid; forms shock sensitive mixtures with potassium; and polymerizes in contact with aluminum trichloride. 
Conditions to Avoid: Exposure to moisture, strong ignition sources, and arc-welding units, and contact with incompatibles. 
Hazardous Products or Decomposition: Thermal ollidative decomposition (temperatures >500 'F, contact with hot metals, or under UV rays) of 
methyl chloroform can produce carbon dioxide (COz) and tollic dichloroacetylene, hydrogen chloride, and phosgene gases. 

Section 6. Health Hazard Data 
Carcinogenicity: The IARC (Class 3, inadequate evidence),064l NTP,042l and OSHA<l64l do not list methyl chloroform as a carcinogen. 
Summ~y or Risks: Methyl chloroform is considered one of the least toxic of the liquid chlorinated hldrocarbons. It is irritating to eyes, skin. 
and resptratory tract Although low in systemic toxicity, methyl chloroform is an anesthetic capable o causing death at high concentrations (>15,000 
ppm), generally in J?OOrly ventilated, enclosed areas. Quick and complete recovery is observed after prompt removal of unconscious persons from 
area of exposure. Like many other solvents, methyl chloroform sensitizes the heart to epinephrine (blood pressure-raising hormone) and may induce 
cardiac arrhythmias and arrest 
Medical Conditions Aggravated by Long-Term Exposure: None reported. 
Target Organs: Skin, eyes, central nervous (CNS) and cardiovascular (CVS) systems. 

ConJilwe on next page 
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No. 311 Methyl Chlorofonn 6/92 

Section 6. Health Hazard Data, continued 
Primary ~ntry Routes: In~l~tio_n. skin co~ tact. Acu~e -~ffects: M_ethyl c_hloroform de fats the skin ~a~sing irritation, redness, dryness, and scaling. 
Contact With eyes produces IITltaUon and m1ld conJuncUVIUS. Vapor mhalauon can cause headache, d1zzmess, equilibrium disturbances and in high 
concentrations may lead to CNS depressio~. unc~nsciousness, and coma. Duri~g a ?O-min e,;:posure period _these ef~e:cts. are observed: ioo ppm is the 
ob~~ odor ~es~old. at 500 ppm there IS obvwus o?or and decreased reacuon ume, ~000 ppm ca~ses _shght equ1hbnum loss, at 5000 ppm there is 
deflTUte mccx:>rdmauon, and 20,000 ppm_produ_c~s sur~1cal strength anesthes1~ w1th poss1ble deat~. _M1ld _liver and kidney dysfunction may occur after 
CNS depressiOn recovery. Although unlikely, 1f mgesuon occurs, symptoms mclude nausea, vom1Ung, d1arrhea, and possible esophageal bums. The 
acute lethal human dose is -500 to 5000 mg/kg. Chronic Effects: None wportcd. 
FIRST AID . 
Eyes: Gently li_ft ~yelids and flush imm~iat.ely and continuously with fl~xling ~aunts of wate~ until transported to an emergency medical facility. 
Do not allow VICUm to rub or keep eyes lightly shu[. Consult a physiCian •mmed1ately. Skin: Qu1ckly remove contaminated clothing. Rinse with 
flooding amounts of water for at least 15 min. Wash e,;:posed area with soap and water. For reddened or blistered skin, consult a physician. 
Inhalation: Remove e,;:posed person to fresh air and support breathing as needed. Ingestion: Never give anything by mouth •,;o an unconscious or 
convulsing person. Contact a poison control center, and unless otherwise advised, have that conscious and alert person drink 1 to 2 glasses of water to 
dilute. When deciding whether to induce vomiting, carefully consider amount ingested, time since ingestion, and availability of medical help. If large 
amounts are recently ingested (absorption into the body is not yet likely to have occurred), and medical help or transportation to a medical facility is 
not readily available, induce vomiting. Otherwise, vomiting is not recommended since aspiration of vomitus can produce chemical pneumonitis. 
Note to Physicians: Do not use adrenaline or sympathomimetic amines in treatment because of the increased cardiac sensitivity involved. 

rnSe-c~t"io-n~7~.-S~pi~li~,~L-e-a~k-,a-n-d~D~is_p_o_s_a~lP~ro_c_e~d-u-re_s _______________________________________ ____ 
----·~----~~~--~~--~----~~-~------------~ Spill/Leak: Immediately notify safety personnel, isolate area, deny entry, a.nd stay upwind. Shut off all ignition sources. If possible without risk. shut 

off leak. Cleanup personnel should wear fully encapsulating vapor-protective clothing. For small spills, take up with earth, sau1d, vermiculite, or other 
absorbent, noncombustible material. Using nonspark.ing tools, place in suiuble containers for disposal or reclamation. For large spills, dike far ahead 
of liquid spill for later disposal or reclamation. Report any release in e,;:ces!; of 1000 lb. Follow applicable OSHA regulations :29 CFR 191 0.120). 
Environmental Transport: In water, methyl chloroform's half-life is hours to weeks depending on wind and mi,;:ing conditions. It is very persistent 
in groundwater. On land it volatilizes due to its high vapor pressure and leaches e,;:tensively. When released to the atmosphere:, methyl chloroform can 
be transported long distances and returned to earth via rain. It is slowly degraded by reaction with hydro,;:yl radicals and has a half-life of 6 months to 
25 years. The Natural Resources Defenses Council reported recently that methyl chloroform depletes ozone. 
Ecotoxlclty Values: Pimephales promelas (fathead minnow), LC50: 52.8 rng/l.J)6 hr; Poecilia reticulaw (guppy), LC

50
: 133 ppm[7 day. 

Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations OSHA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. U226 Listed as an Air Contaminant (29 CFR 1 )•10.1000, Table Z-1-A) 
Listed as a CERCLA Hazardous Substance• (40 CFR 302.4): Reportable Quantity 

(RQ), 1000 lb (454 kg)[* per RCRA, Sec. 3001, CWA, Sec. 307(a), and CAA. Sec. 112] 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA To:Oc Chemical (40 CFR 372.65) 

Section 8. Special Protection Data 
Goggles: Wear splash-proof, protective chemical safety goggles or faceshields, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Because contact lens use in industry is controversial, establish your own po:.icy. 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, 
wear a MSHA/NIOSH-approved respirator. Select respirator based on its suitability to provide adequate worker protection for given working 
conditions, level of airborne contamination, and presence of sufficient o,;:ygen. For emergency or nonroutine operations (cleaning spills, reactor 
vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respiraiors do not protect workers in oxygen-deficient alrnospheres. If respirators 
are used, OSHA requires a respiratory protection program that includes at least: training. fit-testing, periodic environmental monitoring, maintenance, 
inspection, cleaning, and convenient, sanitary storage areas. 
Other: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent repeated or prolonged skin contact. Viton and butyl rubber [with 
breakthrough times (BTs) of >8 hr and 4 to 7.9 hr, respectively] are recommended materials for protective gear. Do not use neoprene, polyvinyl 
chloride (PVC), natural rubber, or polyethylene because these materials have a BT of <I hr. 
Ventilation: Provide general and local exhaust (in some cases, explosion-proof) ventilation systems to maintain airborne concentrations below 
OSHA PELs (Sec. 2). Local eiliaust ventilation is preferred since it prevents contaminant dispersion into work area by controlling it at its source.< 10'l 
Safety Stations: Ma.k:e available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder contaminated work clothing before wearing. Remove 
this material from your shoes and clean personal protective equipment. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smolcing, using the toilet, or applying cosmetics. 

Section 9~ Special Precautions and Comments 
Storage Requirements: Prevent physical damage to containers. Store in cool, dry, well-ventilated (use pressure-vacu_um ven~ilation) ar~ away from 
ignition sources, arc-welding operations, and incompatibles (Sec. 5). Regularly monitor inhibitor levels. Do not store m alummum contamers or use 
pressure-spraying equipment when methyl chloroform is involved. . . 
Engineering Controls: To reduce potential health hazards, use sufficient di~.ution or local ewaust ventilation to ~ntrol 3ll"bon:e contammants and to 
maintain concentrations at the lowest practical level. To prevent static sparks, electrically ground and bond all equ1pment used m methyl chloroform 
manufacruring, use, storage, transfer, and shipping. 
Administrative Controls: Consider preplacement and periodic medical eums of e,;:posed workers that emphasize CNS, CVS, liver and skin. 

Transportation Data (49 CFR 17Z.IOI, .102) . 
DOT Shipping Name: 1.1.1-Trichloroethane IMO Shipping Name: l,l,l·Tnchloroethane 
DOT Hazard Class: ORM-A IMO Hazard Class: 6.1 
ID No.: UN2831 ID No.: UN2831 
DOT Label: None IMO Label: St. Andrews Cross 
DOT Packaging Exceptions: 173.505 IMDG Packaging Group: ill 
DOT Packaging Requirements: 173.605 
MSDS CoUulio11 References: 26, 38, 73, 89, 100, 101, 103, 124, 126, 127, 132, 133. 136, 148, !53, !59, 162, 163, 164 
Prepared by: M Gannon, BA; Industrial Hygiene Review: D Wilson, OH: Medkal Review: AC Darling1on, MPH, MD; Edited by: JR Stuan, MS 

~ C 1992 by Gc:nium P\t.blLahin& Corpon.uon. Any conwncrci.a1 uac or ~lo&COOU *lthou.llhc puhla~r·• pcmu.tiiOI'l 11 proh.ibacd. Jud&,n-i:n'lJ u \0 ttc twt.abil~ of iclorm&UOil tccem Car the ~dwact"• ?utp<*' 

~ aoc:caarily tb:l purchuet't n:..tpauibiliry. Althw&h re.ual&blc C&tC h.u bac:D t&k.en U'l the p~p&rl.tiOn of 1Uc.h illfcrm~tion, Gc.ni\UU Pubii.UUn& Corpa-at.icrlcalenil no wun.ruca, m.ab• no rcpl*ruiJonf. and u.~ 
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Material Safety Data Sheets Collection: 

C§P Genium Publishing Corporation 
One Genium Plaza 

Schenectady, NY 12304-4690 USA 
(518) 377-8854 

Sheet No. 312 
Trichloroethylene 

praence 
water, or by themlal decomposition of tetrachloroethane followed by s~ dis~tion. Slabilizen such u epichlorohy~ 
isobutanoi. carbon tetrachloride, chloroform, benzene, or penta.nol-2-~ethanolamine are then add~ _lJsed as a ~e~. 
solvent in electronics and dry cleaning, a chemical intermediate, a re~gennt ~ ~~change liquid, and a diluent m pamt 
and adhesives; in oil, fat, and wax extraction and in aerospace opezallons (flushing liquid oxygen). Formerly ased u a 
fumigant (food) and anesthetic (replaced due to its hazardous decomposition in closed~uit apparatns). 
Other Designations: CAS No. 79-01~; acetylene trichloride; Algylen; Anamenth; B~l; Cccolene; Ollorylen; Dow-
Tri; ethylene trichloride; Germalgene; Narcogen; Triasol; trichloroethene;. TCE; 1.1,3-tnc~):i~ne. . . 
Manuracturer: Contact your supplier or distributor. Consult latest Chemical Wed: Bv;yers G~ for a suppliers llit.. 

I 
s 2• 
K 3 
• Skin 
abwrption 

Cautions: TCE is irritating and toxic to the central nervous system (CNS). Inhalation of hi~ '?~trations have lead to ~ due to 
ventricular fibrillation. Chronic exposure may lead to heart, liver, and kidney damage. The liquid 11 absorbed through the skin. Although 
it has a relatively low flash point, TCE burns with difficulty. 

Trichloroethylene,< 100% [contains stabil.izen (Sec. 1)]. 
1991 OSHA PELs 1992-93 ACGIH TLVs 1985-86 ToxJdty Data• 

HMIS 
H 2t 
F 2 
R 0 
PPE* 
tOuooic 

Effecu 
*Sec. 8 

8-hr TWA: 50 ppm (270 mg/m3) TWA: 50 ppm (269 mg/rnl) 
15-min STEL: 200ppm (1080 mg/m3) STEL: 200 ppm (1070 mg/m~ 

Homan, inhalation,~: 160 ppm/83 min caused 

1990 IDLH Level 1990 DFG (Germany) MAK 
1000 ppm Ceiling: 50 ppm (270 mg/m3) 
1990 NIOSH REL Category ll: Substances with systemic effects 
1 0-hr TWA: 25 ppm ( -135 mg/m3) Half-life: 2 hr to shift length 

Peak: Exposure Limit: 250 ppm, 30 min 
average value; 2 peaks/shift 

hallucinations and distorted perceptions. 
Homan, lymphocyte: S mUL caused DNA inlu'bition. 
Rabbit, skin: 500 mg/24 hr caased severe irritation. 
Rabbit, eye: 20 mg/24 hr caused moderate irritation. 
Mouse, oral. 'I'Dx...= 455 mg./kg administered intermit-
tently f<X 78 weeb produced liver tumon. 

Bolllng Point: 189 "F (87 "C) Vapor Pressure: 58 nun Hg at 68 "F (20 "C); 100 nun H~ at 32 "F (0 "C) 
Freezing Point: -121 "F (-85 "C) Saturated Vapor Density (Alr = O.G75lhslrtl; l.l kg/or): 0.0956lbs!fil; 1.53 kglm3 

VIscosity: 0.0055 Poise at 77 "F (25 "C) Water SolubUJty: Very slightly soluble; 0.1% at 77 •p (25 "C) 
Molecular Weight: 131.38 Olber SolubWtles: Highly soluble in organic solvents (alcohol, acetone, ether, carbon 
Density: 1.4649 at 20/4 ·c tetrachloride, & chloroform) and lipids. 
Refraction Index: 1.477 at 68 "F (20 "C/D) Surface Tension: 29.3 dyne/em 
Odor Threshold: 82 to 108 ppm (nolan effective warflillg) 

Appearance and Odor: Clear, colorless (sometimes dyed blue), mobile liquid with a sweet chloroform odor. 

small fires. use 
chemical. carbon dioxide, water spray, or regular foam. For large fires, ose water spray, fog. or regular foam.. Unusual or Explosion HaDrds: 
Vapor/air mixtures may explode when ignited. Container may explode in heat of fire. Spedal Flre-fl&btiJII Procedures: Becanse fae may produce 
toxic thennal decomposition products, wear a self~ breathing apparatus (SCBA) with a full facepiece operated in pressure-demand <X 
positive-pressure mode. Structural firefighters' protective clothing provides only limited protection against TCE. Apply cooling water ro sides of 
container until well after fire is oul Stay away from endJ of tanks. Do not release runoff from fire contto1 methods to sewcn <X wateiWays_ 

StabUity/Polymerlzatlon: TCE slowly dccompoiiCI in the presence of light and moisture ro form CODlllive hydro<:hloric acid. Hazardous polym
erization cannot occur. Chemical IncompatibWtles: Include alkalis (sodium hydroxide), chemically active meuls (aluminum, beryllium, lithium. 
magnesium, sodiwn, potassiwn, and titanium), epoxides., and oxidants (nitrogen tettaoxide, perchloric acid). Conw:t with 1-chloro-2.3-epoxy propane 
or the mono and di 2,3-epoxypropyl ethcn of 1,4-butanediol + 2.2-biJ-4(2',3'-epoxypropoxy)-phenylpropane can, in the presence of catalytic 
quantities of halide ions, cause dehydrochlorination ofTCE to expbive dichloroacetyleoe. Coadldo• to Avoid: Expo&ure to lighl. moisture. 
ignition sources, and incompatibles. Hazardous Produdl ol Decompo~ltlon: Thermal oxidative deoompolition ofTCE (above 300 "C) or exposure 
to ultraviolet light can produce carbon dioxide (C02) and toxic dichloro acetylene (explosive), chlorine, hydrogen chloride, and phosgene gu. 

human 
Germany MAK (Class B. justifiably llllpCCied of having carcinogenic potential), & NIOSH (Clua X. cucinogen defined with no further categ<X
ization). Summary or Rlsk.s: TCE vapor is irritating to the eyea, DOle, and respiratory tract and inhalation of high ooncentra.tions can lead to severe 
CNS effects such aa unconsciousneas, ventricular arrythmias, and death doe to cardiac arrest. Miklliver dyafunction was also seen at levels high 
enough to produce CNS effects. Contact with the liquid is irritating to the akin and can lead to dermatitis by defatting the akin. Cllronic toxicity is 
obsenoed in the victims increasing intolerance to alcohol characterized by 'degreasen flush', a transient redness of the face, trunk. and arms. The 
euphoric effect of TCE has led to craving. and habitual sniffing of its vapors. 

COtlliruu on nat page 
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Section 6. Health Hazard Data, Continued 
TCE crosses the placental barrier and thus exposes the fetus (any effects are yet unknown). There are increased reports of mens1:rual disorders in 
women workers and decreased libido in males at exposures high enough to cause CNS effects. TCE is eliminated unchanged in expired air and as 
metabolites (trichloroa~tic acid~ trichl~thanol) in blood and urine. ~edlcal Conditions _Aggravated by Long-Term Exposure: Disorders of 
the nervous system, skin, heart, liver, and kidney. Target Organs: .Resplllltory, central & penpheral nervous, and cardiovascular (hean) systems. 
liver, kidney, and skin. Primary Entry Routes: Inhalation, skin and eye contact, and ingestion (rarely). Acute F.JTects: Vapor inhalation can 
cause eye, nose, and throat irritation, nausea, blurred vision, overexcitement, headache, drunkenness, memory loss, irregular heartbeat (resulting in 
sudden death), unconsciousness, and death due to cardiac failure. Skin contact with the liquid can cause dryness and cracking and prolonged 
exposure (generally if the victim is unconscious) can cause blistering. Eye contact can cause irritation and watering. with corneal epithelium injury 
in some cases. Ingestion of the liquid can cause lip, mouth, and gastrointestinal irritation, irregular heartbeat, nausea and vomiting, diarrhea 
(possibly blood-stained), drowsiness, and risk of pulmonary edema (fluid in lungs). Chronic Effects: Effects may persist for several weeks or 
months after repeated exposure. Symptoms include giddiness, irritability, headache, digestive disturbances, mental confusion, intolerance to alcohol 
(de greasers flush). altered color perception, loss or impairment of sense of smelL double vision, and peripheral nervous system function impairment 
including persistent neuritis, temporary loss of sense of touch, and paralysis of the fingers from direct contact with TCE liquid. 
FIRST AID Eyes: Do rwt allow victim to rub or keep eyes tightly shut Gently lift eyelids and flush immediately and continuously with flooding 
amounts of water until transponed to an emergency medical facility. Consult a. physician immediately. Skin: QllicA:Jy remove contaminated 
clothing. Rinse with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. Inhalation: Remov,: exposed pason to 
fresh air and support breathing as needed. Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison 
conlrol center and unless otherwise advised, have that conscious aNi alert person drink 1to 2 glasses of water, then induce vomiting. Do not give 
milk. as its fat content (TCE is lipid soluble) may inhance gastrointestinal absorption ofTCE. Note to Physicians: TCE elimination seems to be 
lriphasic with half lives at 20 min. 3 hr, and 30 hr. Some success is seen in treating patients with propranolol, atropine, and disuUirarn. Monitor 
urine and blood (lethal level= 3 to 110 J.!g/mL) metabolites. BEl= 100 mg/g creatinine (trichloroacetic acid) in urine, sample aJ end of workweek. 
BEl= 4 my'L (trichloroethanol) in blood, sample aJ end of shift aJ end oft he v.•orkweek. These tests are not 100% accurate indicators of exposure; 
monitor TCE in expired air as a confumatory test 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Immediately notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Shut off all ignition sources. For small 
spills, take up with earth, sand, vermiculite, or other absorbent, noncombustible material and place in suitable containez- for later disposal. For large 
spills, flush to containment area where density stratification will form a bouom TCE layer which can be pumped and containerizt:d. Report any 
release in excess of 1000 lbs. Follow applicable OSHA regulations (29 CFR 1910.120). Ecotoxlclty Values: Bluegill sunfiSh, LC50 = 44,700 j.l.g/l.J 
96 hr; fathead minnow (Pimephales promelas), LC50 = 40.7 mg/L/96 hr. Environmental Degradadon: In air, TCE is photooxidized with a half-life 
of 5 days and reported to form phosgene, dichloroacetyl chloride, and formyl chloride. In water it evaporates rapidly in minutes til hours. TCE 
rapidly evaporates and may leach since it does not absorb to sediment SoU Absorpdon/MobUity: TCE has a Log K,., of 2, indicating high soil 
mobility. Disposal: Waste TCE can be poured on dry sand and allowed to vaporize in isolated location, purified by distillation, or returned to 
supplier. A potential candidate for rotary kiln incineration at 1508 to 2912 "F (820 to 1600 'C) with an acid scrubber to remove halo acids. Contact 
your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal. state, and local regulations. 
EPA Designations OSHA Designations 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed Listed as an Air Contaminant (29 CfR 1910.1000 Table Z-1-A) 
Listed as a SARA Toxic Chemical (40 CFR 372.65) ' 
Listed as a RCRA Hazardous Waste (40 CFR 261.33 & 261.31): No. U228 & F002 (spenl solvenl) 
Listed as a CERCLA Hazardous Substance• (40 CFR 302.4): Fmal Reportable Quantity {RQ), 100 lb (45.4 kg) [• per RCRA. Sec::. 3001, CW A Sec. 
311 (b)(4), & CWA Sec. 307 (a)] 

Section 8. Special Protection Data 
Goggles: Wear chemical safety goggles (cup-type or rubber framed, equipped with impact-resistant glass), per OSHA eye- and face-protection 
regulations (29 CFR 1910.133). Because contact lens use in industry is controversial, establish your own policy. Respirator: Seel: professional 
advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if nec:essary, wear & MSHAJNIOSH
approved respirator. At any detectable concentration, wear a SCBA with a full facepiece operated in pressure demand or other positive pressure 
mode. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Waming! Air-p11rifying respira
tors do rwt protect workers in o.rygen-deficienl atmospheres. If respirators are used. OSHA requires a respiratory protection program that includes 
at least: medical certification, training, fit-testing. periodic environmental monitoring, maintenance, inspection, cleaning, and con'llenient, sanitary 
slOrage areas. Other: Wear chemically protective gloves, boots, aprons, and gauntlets made from Viton or Neoprene to prevent skin contact Do llOt 

use natural rubber or polyvinyl chloride (PVC). VentDatfon: Provide general and local exhaust ventilation systems to maintain airborne concentra
tions below OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispenion into the work 1uea by control· 
ling it at its source.(103> Safety Stadons: Make available in the work area emergency eyewash stations, safety/quick-drench showe:rs, and washing 
facilities. Contaminated Equipment: Separate contaminated work clothes from street clothes and launder before reuse. Remove this material from 
your shoes and clean personal protective equipment. Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene 
especially before eating, drinking, smoking. using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comlliel'ltsy : . } <:•:•········ <• c < ..•...•..... · ········ .• ><L ··•··•··: > ····•••• <·•·i /.. ·· · ..... . 
Storage Requirements: Prevent physical damage to containers. Store in steel drums, in a cool. dry, well-ventilated area away from sunlight, heat. 
ignition sources, and incompatibles (Sec. 5). Store large quantities in galvanized iron, black iron, or steel containers; small amounts in dark (amber) 
colored glass bottles. Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control 
airborne contaminants and to maintain concentrations at the lowest practical level. Design processes so that the operator is not directly exposed to 
the solvent or its vapor. Do not use open electric heaters, high-temperature processes, arc-welding or open flames in TCE atmosph•!'les. Adminis
trative Controls: Consider preplacement and periodic medical exams of exposed workers with emphasis on skin. respiratory, cardiac, central and 
peripheral nervous systems, and liver and kidney function. Employ air and biological monitoring (BEis)- Instruct employees on safe handling of 

TCE. Transportation Data (49 CFR 171.101) 
DOT Shlpplng_Name: Trichloroethylene Pacltaginl Authorlzadons Quandty Limitations 
DOT Hazard Class: 6.1 a) Exceptions: 173.153 a) Passenger Aircraft or Railcar: 60L 
ID No.: UN1710 b) Non-bulk Packaging: 173.203 b) Cargo Aircraft Only: 2201.. 
DOT PacklngGroup: ID c) Bulk Packaging: 173.241 VeMel Stowage Requirements 
DOT Label: Keep Away From Food a) Vesael Stowage: A 
DOT Special Provisions (172.102): N36, Tl b) Other: 40 

MSDS Colkcli011 References: 26, 73, 100, 101, 103, 124, 126, 127, 132, 133, 136, 139, 140, 148, 149, 153, 1.59, 163, 164, 167, 168, 171, 174, 17.5, 176, 180. 
Prepared by: M Gannon, BA; Industrial Hygiene Review: 0 Wilson, ClH; Medical Review: AC Oartin&uJn, MD 
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Material Safety DaJa Sheets Collection: 

Sheet No. 313 
Perchloroethylene C§P Issued: 11ns Revision: E, 9/92 

Section .f~ Material Identification·· ..... · 
Perchloroethylene (C

2
ClJ Description: By chlorination of hydrocarbons _and pyrolys_is of the car_bon tctnc~oride 

that is formed, or by catalytic oxidation of 1,1,2.2-tetrachloroethane. Used m dry clearung and te~tile proceasmg,. 
metal de greasing. insulating fluid and cooling gas in electrical transformen, production of adhes1ves, ~sols, P~_ts, 
and coatings; as a chemical intermediate, a solvent for various appli~ations, _extractant. f?T pharmaceuucals, a pesuc1de 
intermediate, and an antihelminthic (parasitic worm removal) agent m vetennary medicme. . 
Other Designations: CAS No. 127-18-4, Ankilostin, carbon dichloride, Didakene, ethylene tetrachlonde, Perchlor, 
Perclene, Perk. Tetracap, tetrachloroethylene. . , . . . 
Manufacturer: Contact your supplier or distributor. Consult late!t CMmical Wuk B~ers Gllidef13l for a suppliers list 

R 1 
I 3 
s 2• 
K 0 
• Skin 
ablorptioo 

Cautions: Perchloroethylene is a central nervous system depressant, causes liver and kidney damage (from acute or 
chronic exposures), and is considered an IARC Class 2B carcinogen (animal sufficient evidence, human inadequate data). 

Section 2~ Ingredients and Occupational EXp()sure Jmits ····•.· .·· · · · · · 
Perchloroethylene, < 99%. Impurities include a small amount of amine or phenolic stabili.zen. 

1991 OSHA PEL 1985-86 Toxk:lty Data• 

39 
NFPA 

~ 
HMIS 
H 2t 
F 0 
R 0 
PPEt 
tOuoaic 

effects 
*Sec. 8 

8-hr TWA: 25 ppm (170 mg/m3) 

1990 IDLH Level 

1992-93 ACGIH TLVs 
TWA: 50 ppm (339 mg/ml) 
STEL: 200 ppm (1357 mg/m~ 
1990 DFG (Germany) MAK 
TWA: 50 ppm (345 mg/m3) 

Man, inhalation, TCu,: 280 ppm/2 ltr caused conjunctival 
irritation and anesthesia. 

500ppm 

1990 NIOSH REL 
NIOSH-X Carcinogen 
Limit of Quantitation: 0.4 ppm 

Category 11: substances with systemic 
effects 

Half-life: < 2 hr 
Peak Exposure limit: 100 ppm, 30 min 

average value, 4/shift 

Human, lung: 100 mg/L caused UflSCheduled DNA synthesis. 
Rat, oral, LD~ 3005 mg/kg; caused somnolence, tremor, 

and ataxia. 
Rat, inhalation, TQ.,: 200 ppm/6 hr given intermittently 

over 2 years produced leukemia and testicular tumors. 
Rabbit, eye: 162 mg caused mild irritation. 
Rabbit, skin: 810 mgfl4 ltr caused severe irritation. 

• See NIOSH, RTECS (10(3850000), for additional irritation, mutation, reproductive, tumorigenic, .l toxicity dala. 

·section .• 3~ Phy~cal .. J)ata.•·••••••·• 
Bolting Point: 250 "F (121.2 "C) Density: 1.6311 at 59 •p (15/4 "C) 
Freezing Point: -8 "F (-23.35 "C) Water SolubUity: 0.02% at 77 •p (25 'C) 
Vapor Pressure: 13 mm Hg at 68 "F (20 "C) Other SolubUitJes: Misc!."ble with alcohol, ether, benzene, chloroform. and oils. 
Surface Tension: 31.74 dyne/em at 68 "F (20 "C) Odor Threshold: 47 to 71 ppm (poor warning properties since olfactory fatigue 
VIscosity: 0.84 cP at n "F (25 "C) is probable) 
Refraction Index: 1.50534 at 68 "F (20 "C) Evaporation Rate: 0.15 gal/ft2/day at 77 •p (25 "C) 
Molecular Weight: 165.82 Saturated Vapor Density (AJr = O.o7S lblftl or 1.2 kglm3): 0.081lb/ft3 or 1.296 kg/ml 
Appearance and Odor: Colorless liquid with an ether-like odor • 

. section.•4.~ \•¥ite .• @4•·.~pl()$~pn•nat~~•• <••••.•••·•·•······•······ ·· 

Extinguishing Media: For small fues. use dry chemical, carbon dioxide (C02). For large fires, use wa= spray, fog, or regular foam. 
Unusual Fire or Explosion Hazards: Vapors are heavier than air and collect in low-lying areas. 
Special F1re-nghUng Procedures: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing apparatus 
(SCBA) with a full facepiece operated in pressure-demand Or positive-pressure mode. Apply cooling water to sides of container until well after 
fue is out Stay away from ends of tanks. Do not release runoff from fire control methods to sewen or waterways. 

Sect I• on· · :··s : __ :: :R·ea:-:-:;:-:-:cti.:-·· ·-.:VI··-· ·t~r:n· a·· -::ta-· · · .. ::.::::-._:_::-.:·:.:.::>.·- .::: :· · ._::.::.:- ·. -·-. :·: .-<:-:::·- .:::::·::::-· :-_:.-::.-.-:::_.· · .. -: :.:. :_- :-.. _:: · · :-:. · :-::::-: _:· . .- -:-:::::::::::::: .• ·.:-.• ·.•.·.·.·.·.·.• .• ·.• .• ·.• .• ·•• •• ·••·· .. • .• • .•.•••.•••..• ·.• .• ••• .• ·.• .• ·.• .• ••• •• ••• .• · ... ·.·.·.-: .. ·.:-.·.•.:· .. · •.• • .• •••· .•. ·.·.· .. •.·.• .• ·•••·••.• •. ·.·.•.· ..• ·.• .• ·.• .• ·.• .• •••.· .• ·.:-.· .•. · .• ·.:::.•.·.· .. ·.-.: .. •.•.: · ::-.- ·-: ·. -· · · . • ............... ·.·.·.· .. · .. . ·. •·•·•· · ... ".1<\ . . ... ... . </}. ···········•··· ....... · .... ·.·.·. ·.·.·.·.·.·.·.·.·.·.·.·.·.· ·.·.····· ................... · ·•·.· ............................................ : .............. •:• 
StabUity/Polymerlzatlon: Perchloroethylene is stable up to 932 'F (500 "C) in the absence of catalysts, moisture, and oxygen but deteriorates 
rapidly in warm, moist climates. It is slowly decomposed by light Amine or phenolic stabilizers are usually added.. Hazardous polymerization 
cannot oa:ur. Chemk:allncompatlbUitles: Slowly (faster in presence of water) corrodea aluminum, iron, and zinc. It is incompatible with 
chemically active metals (i.e., barium, beryllium, and lithium (explodes with lithium sh.tVinp), 1tr011g oxidizcn., sodium hydroxjde, cauJtic soda, 
potash, and nitric acid. Perchloroethylene forms an explosive mixture with dinitrogen tetraoxide and reacu with activared charcoal at 392 "F (200 
"C) to yield hexachloroethane and heuchlorobenzene. Coodldoas to Avoid: Contact wilh moisture and incompw"bles. 
Hazardous Products or Decomposldon: Thermal oxidative decomposition of perchloroelhylene can produce carbon dioxide and toxic chlorine, 
hydrogen chloride, and phosgene gas (also produced by contact with UV light). 

Section 6/Health llazardData<··· 
Carcinogenicity: Perchloroethylene is listed as a carcinogen by The IARC (Group 2B, animal sufficient evidence. human inadequate data),06oiJ 
~(Class 2. reason~ly anticipated as a carcinogen, with limited human evidence and sufficient animal evidence),<169l NIOSH (Class-X. 
carcmogen defined With no further explanation),O&ol) and DFG (MAK-B, justifiably suspected of having carcinogenic potential)< I">. There is 
some controversy regarding human carcinogenicity because even though there is an increued number of cancers of the slcin, colon, lung, 
urogenital tract, and lympho-sarcomas; the dry cleaning workers studied were ai.ao eipoacd to other chemicals. SllDUDal'J or Risks: Perchloro
ethylene is stored in the fatty tissue and slowly metabolized with the loss of chlorine. The half-life of its urinary metabolite (trichloroacetic acid) 
is 144 hours. Perchloroethylene exerts lhe majority of its toxicity on the central nervoUJaystem causing symptoms ranging from light
headedness and slight 'inebriation' to unconsciousness. Liver damage is possible after severe acute or minor long-tam exposure. It hu a 
synergistic effect with toluene. 
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Section 6. Health Hazard Data~ continued 
Medical ~ondltlons Ag~avated by Long-Term Exposure: Nervous, liv•=r, kidney, or skin disorders. Target Organs: Liver, kidney, eyes, 
upper resprratory tract,. skin, and centr~ nervous system. Primary Entry Routes: Inhalation and skin and eye contact. Acu(j~ Etrects: Exposure to 

h~gh levels can ~ause hver damage whtch may take several weeks to develop. Vapor exposure can cause slight smarting of the eyes and throat (in 

h1gh concentratiOns). In human studies, exposure to 2000 ppm/5 min caused mild CNS depression; 600 ppm/10 min caused numbness around the 

mouth, dizziness, and incoordination; 100 ppm/7 hr caused mild eye, nose, and throat irritation, flushing of the face and neck~ headache, somno

lence, and sl~rred speech. Skin contact ~ay produce dermatitis because of perchloroethylene's defatting action (more common after repeated 

expos~re). Dtrect eye .contact causes teanng and burning but no permanent damage. Ingestion is rare but can cause irritation of the lips, mouth and 

gastromtestmal tract, uregular heartbeat, nausea & vomiting, diarrhea (possibly blood stained), drowsiness, unconsciousness, and risk of pulmo
nary edema (fluid in lungs). Chronic Errects: Prolonged exposure can cam;e impaired memory, extremity (hands, feet) weakness, peripheral 

neuropathies, impaired vision. muscle cramps, liver damage (fatty degeneation. necrosis, yellow jaundice, and dark urine) and kidney damage 
(oliguric uremia. conjestion and granular swelling). 
FIRST AID R~sc1urs must not ~IJUr ar~as with pOiulliaUy high p~rchlot·o~thyktte k~~ls willwlll a s~lf-cofllllirud breathing appara.tus. 

Eyes: Do 110t allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding amounts of 
water until transported to an emergency medical facility. Consult a physician immediately. Skin: Qwclcly remove contaminaJ.ed clothing. Rinse 

with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. For reddened or blistered skin, consult a physician. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. Never admilli.rter adunalin! Ingestion: }';ever give anything by 
mouth to an unconscious or convulsing person. Contact a poison control center and unless otherwise advised, have that conscious and alert person 

drink lto 2 glasses of water, then induce vomiting. Be sure victim's head is positioned to avoid &Spiration of vomitus into the. lungs. Note to 

Physicians: Monitor level of consciousness, EEG (abnormalaties may indic:ate chronic toxicity), blood enzyme levels (for 2 w 3 wk after expo

sure), EKG, adequacy of respirations & oxygenation. and liver and kidney function. BEb: C2C4 in expired air (10 ppm), sample prior to last shift 

of work week; C2C~ in blood (1 mg!L), sample prior to last shift of work weelc; trichloroacetic acid in urine (7 mg!L), sample at end of workweek. 

Section 7. Spill, Leak, and Disposal Procedures 
SpilliLeak: Notify safety personnel, isolate and ventilate area, deny entry, ~llld stay upwind. Shut off ignition sources (although noncombustible, it 
forms toxic vapors from thermal decomposition). For small spills, take up with earth, sand, vermiculite, or other absorbent. n;mcombustible 

material and place in suitable containers for later disposal. For large spills, dike far ahead of spill and await reclamation or di;posal. Report any 

release in excess of l lb. Follow applicable OSHA regulations (29 CFR 1910.120). Environmental Transport: If released to soil, perchloroeth

ylene evaporates and some leaches to groundwater. It may absorb slightly to soils with heavy organic matter. Biodegradation may be important in 

anaerobic soils. In water, it is subject to rapid volatilization with an estimatecd half-life from <1 day to several weeks. In air. it exists mainly in the 

vapor-phase and is subject to photooxidation with a half-life of 30 minutes to 2 months. EcotoxJclty Values: Guppy (Poecili.l r~ticwala), LC50 = 
18 ppmn days; fathead minnow (Pimepho.Jes pro~las), LC50 = 18.4 mg/U96 hr, flow through bioassay. Disposal: Considet recovery by distilla
tion. A potential candidate for rotary kiln incineration at 1508 to 2912 ·F (820 to 1600 •q or fluidized bed incineration at 842 to 1796 •F (450 to 

980 ·q. Contact your supplier or a licensed contractor for detailed recomm•~ndations. Follow applicable Federal, state, and local regulations. 

EPA Designations OSHA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33): No .. U210 Listed as an Air Contaminant (29 CFR 1910.1000, 
Listed as a CERCU. Hazardous Substance• (40 CFR 302.4): Final Reportable Table Z-1-A) 

Quantity (RQ), 100 lb (45.4lcg) (*per CWA Sec. 307 (a)] 
SARA Extremely Hazardous Substance (40 CFR 355), TPQ: Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 

Section 8. Special Protection Data 
Goggles: Wear a faceshield (8 inch minimum) per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because contact lens use in 

industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and us.:. Follow OSHA 

respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For any detectable cc•ncenttation. use a 

supplied-air respirator or SCBA with a full facepiece operated in pressure demand or other positive-pressure mode. For emergency or nonroutine 
operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying rupirawrs do tWt protect worurs in 
oxygen-defiCient azmospheres. If respirators are used, OSHA requires a respiratory protection program that includes at least: medical certification, 

training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and convenient. sanitary storage areas. Other: Weax 

chemically protective gloves, boots, aprons, and gauntlets made of butyl rubber, Neoprene, or Viton to prevent skin contact. Ventilation: Provide 

general and local exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL (Sec. 2). Local exhaust ventilation is 
preferred because it prevents contaminant dispersion into the work area by cont:rolling it at its source.<103l Safety Stations: Make available in the 

work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. Contaminated Equipment: Separate contaminated 

work clothes from street clothes and launder before reuse. Remove this material from your shoes and clean personal protective equipment 

Comments: Never eat, dri..nk, or smoke in work areas. Practice good personlll hygiene after using this material, especially before eating. drinking, 

smolcing, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Prevent physical damage to containers. Store in a cool, dry, well-ventilated area away from sunlight,. and incompatibles. 

Do not store sludge from vapor degreasen in tightly-sealed containers and keep outside until disposal is arranged. Engineering Controls: To 

reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airborne contaminants and to maintain concentrations 

at the lowest practical level. Check stabilizer levels frequently and ve~tilation cquipm~t (air velocit>:, static pressure, air val~:e) ~least ~very 3_ 
months. Install an air dryer in ventlines to storage tanks to prevent moisture from rusung and weakerung the tank and contarmnaung or discolormg 

its contents. Purge all tanks before entering for repairs or cleanup. Build a dike uound storage tanks capable of containing all the liquid. Ground 

tanks to prevent static electricity. Administrative Controls: Consider prep1acement and periodic medical exams of exposed workers that 

emphasize liver, kidney, and nervous system function. and the skin. Alcoholism may be a predisposing factor. 

Transportation Data (49 CFR 172.101) 

DOT Shipping Name: Tetrachloroethylene Packaging Authorizations Quantity UmJtatloas 
DOT Hazard Class: 6.1 a) Exceptions: 173.153 a) Passenger Aircraft or· Railcar: 60 L 
ID No.: UN1897 b) Non-bulk Packaging: 173.203 b) Cargo Aln:ralt Only: 220 L 

DOT Packing Group: ill c) Bulk Packaging: 173.241 V esse I Stowage Requirements 
DOT Label: Keep away from food a) Vessel StoW113e: A 
Special Provisions (172.102): N36, T1 b) Other: 40 

MSDS Coll«ti011 References: 26, 73, 100kl01, 103..1124, 126, 127, 132. 133d401 141!t 149, 1S.~ 1 1S9, 163, 164J67, 168, 171, 174, 17S, 176, 180. 
Prepared by: M Gannoo, BA; Industrial yglene KeYiew: D Wilsoo, Clli; Medtal KeYiew: w Silvennan, Mu 
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Genlum Publishing Corporation 
Material Safety Data Sheets Collection: 

One Genium Plaza 
Schenectady, NY 12304-4690 USA 

Sheet No. 315 
Chloroform 

(518) 377-8854 Issued: 11n1 Revision: D, 9/92 

Section 1~ Material Identification·· · · · ·. · ·. ·· ·•·· ··•· ·.· ·.· ·•····· > . < s > •• •• LL .. ·. 
Chloroform (CHCIJ Description: Derived by chlorination of methane, h~droc~orination of methano~ or ~tion o~ R 1 
chlorinated lime with acetone, acetaldehyde, or ethanol. Purified by extraction "':1th con~ntrated sulfm:ic ICld an? rectif!Ca- I 3 
tion. Used in the manufacture of fluorocarbons (mainly FC-22) for refrigerants, m plasucs, photographic processmg, fxr:e S 2* 
extinguishers, insecticides, and dry cleaning; as a solvent for fats, oils, waxes, rubbers, alkal~ids, Gutta-~ercha, and resms. !' su! 
Used as an anesthetic since 1847 but abandoned within the last few decades because of cardiac arrest durmg surgery and absorption 
delayed death due to liver injury. . . . 
Other Designations: CAS No. 67-66-3, Freon-20, methane trichloride, methenyl chlonde, R-20 (refrigerant), 
trichloroform, trichloromethane, TCM. Improperly called 'formyl chlori~' , . > . . 
Manufacturer: Contact your supplier or distributor. Consult latest Chemu:al Week B~~JtrS G~ for a suppliers list 
Cautions: Chloroform is considered one of the most dangerous and volatile chlorinated hydrocarbons. It is a central nervous 
system (CNS) and cardiac depressant, an eye, skin, and respiratory tract irritant, and causes liver and kidney damage from acute 
and chronic exposure. 

Section2. Ingredients and Occupational Exposure Limits •······ · it 

39 
NFPA 

~ 
HMIS 
H 3t 
F 0 
R 0 
PPEt 
t Ouunic 

cffecu 
*Sec. 8 

Chloroform, ca 99%. Usually contains 0.75% ethanol as a stabilizer. Impurities include bromodichloromethane, vinylidene, and diethyl carbonate. 

1991 OSHA PEL 1992-93 ACGIH TL V 1985-86 Toxicity Data• 
8-hr 'TWA: 2 ppm (9.78 mg/m3) 'TWA: 10 ppm (49 mg/m3) Human. inhalation, T~: 10 mg/m3/1 year caused anorexia, nausea, and 

1990 IDLH Level 
IOOOppm 

1990 NIOSH REL 
60 min STEL: 2 ppm (9.78 mg/m3) 

vomiting. 
1990 DFG (Germany)~ Rat, oral, TDt.,: 13832 mg./kg given continuously for 2 years caused 
'TWA: 10 ppm (50 mg/m >. leukemia. 
Categ~ II: Substances :OV1th Rat, oral, l.D~: 908 mg./kg caused weight loss or decreased weight gain. 
systenuc effects: ~-life= 2 hr Rat, inhalation, TG..,: 30 pprnf7 hr administered from the 6 to 15 day of 
P~ Exposure Llffilt: 20 _ppm. 30 pregnancy caused fetotoxicity or developmental abnormalities of the 
mm average value, 4/shift musculoskeletal system. 

Rabbit, eye: 20 mg/24 hr caused moderate irritation. 
• See NIOSH, RTECS (FS9100000), for additional irritation, muwioo, reproductive, tumori&enic, and 10xicity cbta. 

Bo!Ung Point: 143 'F (62 'C) 
Freezing Point: -82 "F (-63.5 'C) 
Molecular Weight: 119.39 
Viscosity: 5.63 mP at 68 'F (20 'C) 
Relative Evaporation Rate (BuAc=1): 11.6 
Surface Tension: 27.1 dyne/em at 68 'F (20 'C) 
Refraction Index: 1.4422 at n 'F (25 'C) 

Density: 1.49845 at 59 'F (15 'C) 
Water SolublUty: Nearly insoluble; 0.5% at n 'F (25 'C) 
Other SolubUides: Soluble in ethanol. ethyl ether, benzene, acetone, carbon disulfide, 

and carbon tetrachloride. 
Odor Threshold: 85 to 307 ppm (range from combined sources) 
Vapor Pressure: 160 mm Hg at 68 "F (20 'C); 200 mm H~ at n 'F (25 'C) 
Saturated Vapor Density (Air= O.o75lb/ft3 or l.l kg/m'): 0.136lbiftl or 2.183 kg/m3 

Appearance and Odor: Colorless, volatile liquid with a heavy, ethereal odor. 

Flash Point: Nonflammable I Autolgn.Jtloo Temperature: Nonflarrunble I LEL: None reported I U£L: None reported 
Extinguishing Media: Nonflammable from standard tests in air but will bum on prolonged exposure to flame or high tempc:zature. To fight f~re, use 
extinguishing agents suitable for surrounding fire. Do 1101 scatter material with a high-pressure water stream. Unusual Fire or Explosion Hazards: 
Container may explode in heat of fire. Special Flre-flghtlng Procedures: Because fire may produce toxic thermal decomposition products, wear a 
self-contained breathing apparatns (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighters' 
protective clothing is r&Ot effective. Stay away from ends of tanks. Do not release runoff from fire control methods to sewers or waterways. 

Section· S •• ··.~~¢ti'ritYl>llt4 <••••< <••> > ••••··••••< >••• i H .•.•.•••..•• · .••.. ) ••.... ·. ·•· ···· • .····•·•·£········· ········•··••·••••··· :· :::r .::>.• · <'<: ::')>•.•··. ····•··••······.· ···••····• •.. ····. 
Stability/Polymerization: Chloroform is stable at room temperature in closed containers unda' normal storage and handling conditions. Hazardous 
polymerization cannot occur. It's pH decreases on prolonged exposure to air and light due to hydrochloric acid (HCl) formation. 1be recommended 
shelf-life is 2 months for full containers and 2 weeks for partially full containers. ChemJcaiiDcompatibllltles: Incompatible with acetone, alkalis, 
aluminum, disilane, lithium, magnesium, dirlitrogen dioxide, nitrogen tetroxide, perchloric acid, phosphorus pentoxide, potassi11m, potassium 
hydroxide, methyl alcohol. potassium urt-butoxide, sodium, sodium hydroxide, sodium methylate. sodium-potasliwn alloy, triiaopropylphosphine, 
calcium hydroxide, and fluorine and any strong oxidizen. Conditions to Avoid: Exposure to light, prolonged heat, and incompatibles. Hazardous 
Products of Decomposition: Thermal oxidative decomposition of CH~ can produce carbon dioxide and toxic chlorine, HCl, and phosgene gas. 
CHC13 decomposes at 437 'F to formic acid, carbon monoxide, and HCl on prolonged heating with water. 

section••61•:H~th•ll~z8rd Data:/ .:. ··.··::·: ·.··:····•·•·•···: ··• •••·······••····•:·· .·:···········• ••· :······::·····•·· ••· •···•·•••· ........ ? .. ::·> ?? :r·::.::''':•• '. :· •·: : • •· ()(•\ .. /\:: .. ·····.·:<.••••··•·•• ... · ·•··········•·····••·····• 
Carcinogenicity: Chloroform is considered a carcinogen by the IARC (Class-28, possibly carcinogenic in humans with limited human and 
sufficient animal evidence),(IM) NTP (Class 2, reasonably anticipated to be a carcinogen, limited human and sufficient animal evidence),!l69) and 
NIOSH (Class X. carcinogen defined with no furtha categorization),064> DFG (MAK-B, justifiably suspected of having carcinogenic potentia1),063> 
and ACGlli (Class A2, suspected human carcinogen based on limited epidemiologic evidence or demonstration)C163>, Carcinogenicity tends to be 
organ specific primarily to the liver and kidneys. Summary or Risks: OUoroform is t CNS depressant, eye, skin, and respiratory tract irritant, and 
causes damage to the liver and kidneys. Symptoms range from dizziness to cardi&!= arrythmia resulting in death. Chloroforms' toxicity is due to its 
easy lipid solubility. Avoid exposure during pregnancy because CH~ diffuses readily acrosa the placenta. Alcoholics seem to be affected sooner 
and ~ore severely than others from chloroform exposure (alcohol may already have damaged the liver). Ethanol. polybrominated biphenols, 
steroids, and ketones potentiate chloroform's toxicity. ,. __ .,_ .. _ 
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No 315 Chloroform 9/)2 

Section 6. Health Hazard Data 
Target Organs: Uver, kidney, heart. eyes, skin. Primary Entry Routes: Inhalation, ingestion. skin contacr/absorption. MedkaJ Conditions 
Aggravated by Long-~enn Ex~ure: Alcoholis"7liver, kidney, or nervous system di~ers. Acute Errects: Vapor inhalation causes varying 
jegrees of CN~ ~epres~1on d~_ndmg on '?nc~ntra~on and exposure length. Symptoms lllClude headache, nausea, dizziness, drunkenness, progressive 
weakness. vorrul.!ng, thirst. delinum, and d1sonentauon. Exposure to 14,000 to 16,000 ppm has caused rapid unconsciousness. Severe acute exposures 
:an ~mag~ the _liver and kidney (damag_e is usually not observed for 24 to 48 hr post exposure), respiratory failure. severe cardiac anythmias (reason 
:o: diScontJ.nuatJ.on of use as an anesthet1c), and death. Apparent recovery from IK:avy exposures may result in delayed death due to liver or kidney 
allure. Death usually occurs 4 to 5 days post exposure and autopsy shows massive liver necrosis. Vapors cause eye irritation and spasmodic winking .. 
)ucct eye contact with the liquid causes immediate burning pain and possible corneal epithelium damage. Skin contact with the liquid produces 
'uming pain. erythema. and vesiculation due to defatting of the sltin. Ingestion can cause gastrointestinal irritation. irregular heartbeat, nausea and 
;omiting, diarrhea (possibly blood-stained), drowsiness, unconsciousness, and state of shock:. Cbronk: Effects: Prolonged inhalation of chloroform 
tapors causes fatigue, digestive disturbances, frequent and burning urination. mental dullness, and CNS and peripheral neuropathies. Liver (fatty 
legeneration and enlargement with hepatitis seen in dogs) and kidney damage may also occur. 
;;-IRST AID Eyes: Do not allow victim to rub or keep eyes tightly shut Gently lift eyelids and flush immediately and continuously with flooding 
tmounts of water until transported to an emergency medical facility. Consult a ph:(sician inunediately. Skln: Quickly remove contaminated clothing. 
l.inse with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. Inhalation: Remove exposed person to fresh air 
lild suppon breathing as needed. Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center 
.nd unless otherwise advised, have that cofiScious aNi alert person drink 1 to 2 glasses of water, to dilute. Do not induce .vomiting because victim may 
>ecome obrunded. Gastric lavage may be indicated if patient is comatose or at risk of convulsing. Note to Physicians: Because effects may be delayed 
especially lcidney and liver problems), k:eep victim under observation for 24 to 48 hr. Administration of fluids may help to prevent lddney failure. 
)btain blood glucose, urinalysis, liver function tests, chest x-ray, and monitor cardiac function and fluid/electrolyte status. Monitor liver and kidney 
unction for 4 to 5 days after exposure. Disulfiillrn, its metabolites, and a high carbohydrate diet appear to protect somewhat against chloroform 
JXicity. Do not give adrenalin! Tests may show increased bilirubin. k:etosis, lowered blood prothrombin, and fibrogen. 

:ection 7. Spill, Leak, and Disposal Procedures 
pilliLeak: Notify safety personnel. isolale and ventilate area, deny entry, and stay upwind. If possible without risk:, move container from spill area. 
:teanup personnel should wear fully encapsulating vapor-protective clothing. For small spills, take up with earth, sand, vermiculite, or other 
bsorbent., noncombustible material and place in suitable containers for disposal. For large spills, dike far ahead of spill and contain for later disposal 
r reclamation. Spills in waLer may need to be trapped at the bottom with sand bag barriers and treated with activated carbon and removed by suction 
oses, mechanical lifts, and dredges. Follow applicable OSHA regulations (29 CFR 1910.120). Ecotoxlclty Values: Rainbow Trout (Salmo 
airdnen), LCso = 2030 J.Lg/L; bluegill (Lepomis mocrochirus), LCso = 100,000 J.Lg/I..J96 hr; largemouth bass (Micropterus salmoidn) LCso =51 
prnf)6 hr. Environmental Degradation: If released to land, most chloroform evaporates rapidly (due to high vapor pressure) while some may 
:ach to groundwater where it remains for a long time on the bottom. If released 10 water, chloroform evaporates rapidly with estimated half-lifes of 
6 hr (river), 40 hr (pond), 9 to 10 days (lake). In air, chloroform photodegrades with a half-life of 80 days. It can be transported long distances and 
>me may rerum to earth via rain. Disposal: Reclamation is possible through distillation or steam stripping. Chloroform is a candidate for liquid 
1jection. rotary kiln, or fluidized bed incineration with an acid scrubber. Contact your supplier or a licensed contractor for detailed recommenda
ons. Follow applicable Federal. state, and local regulations. 
P A Designations 
isted as a RCRA Hazardous Waste (40 CFR 261.33): No. U044 
isted as a SARA Extremely Hazardous Substance (40 CFR 355), TPQ: 10,000 lb 
ist.ed as a SARA Toxic Chemical (40 CFR 372.65) 

OSHA Designations 
List.ed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 

ist.ed as a CERCLA Hazardous Substance• (40 CFR 302.4): Fill&! Reportable Quantity (RQ), 10 lb (4.54 kg) [• per RCRA. Sec. 3001; CWA, 
>ec. 3ll(b)(4), & CWA Sec. 307(a)] 

ection 8. Special Protection Data 
oggles: Wear chemical safety goggles for concentrations of 5 ppm to 2% and a full facepiece for levels above 2%, per OSHA eye- and face
·otection regulations (29 CFR 1910.133). Because contact lens use in industry is c:ontroversial. establish your own policy. Respirator: Seek 
·ofessional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHN 
JOSH-approved respirator. For any detectable cOncentration use a supplied-air respirator or SCBA with a full facepiece and opera~ed in pressure
mJand or other positive pressure mode. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. 
"arning! Air-purifying respirators do not protect worurs in oxygen-tkficienl almi.1SpMres. If respirators are used, OSHA requires 11 written 
spiratory protection program that includes at least: medical cenification, training, fit-testing. periodic environmental monitoring, maintenance, 
spection. cleaning, and convenient. sanitary storage areas. Other: Wear chemically protective gloves, boots, aprons, and gauntlets made of 
1lyvinyl alcohol or Viton (breakthrough times > 1 hr) to prevent skin contact Ventilation: Provide general and local exhaust ventil.ation systems to 
aintain airborne concentrations below the OSHA PEL (Sec. 2). Local exhaust ventilation is preferred because it prevents contamirtiUlt dispersion 
to the work area by controlling it at its source.003> Salety Stations: Make available in the work area emergency eyewash stations, l;afety/quick
ench showers, and washing facilities. Contamlnated Equipment: Separate contaminated work clothes from street clothes and law11der before 
use. Remove this material from your shoes and clean personal protective equipment Comments: Never eat, drink. or smoke in work areas . 
.actice good penonal hygiene after using this material. especially befote eating, d:Jinking, smoking. using the toilet, or applying cosmetics. 

ection 9. Special Precautions and Connri~11ts ·· ·· · > < > ..••.••... •·• 
orage RequJrements: Prevent physical damage to containers. Store in lead-lined or mild steel containers of all-welded construction in a cool ( < 30 
.'), dry, well-ventilated area away from direct light and incompatibles. Englneerl111 Controls: To reduce potential health hazards, ~ISC sufficient 
Iution or local exhaust ventilation to control airborne contaminants and to maintain concentrations at the lowest practical level Isolate operations 
volving chloroform. Administrative Controb: It is suggested that chloroform use for extractions in labs should be avoided and replaced because 
·its toxicity and carcinogenic potential. Consider preplacement and periodic medi«:al exams of exposed workers. 

-OT Shipping Name: Chloroform 
OT Ra1ard Class: 6.1 
I No.: UN1888 
OT Packing Group: II 
OT Label: Poison 
>eclal Provlslons (172.102): N36, T14 

Transportation Data (49 CFR 1.72.101) 
Packaging Authorizations 
a) E1ceptions: None 
b) NonbuJk Packaging: !l73.202 
c) BuJk Packaging: 173.243 

Quantity Limitations 
a) Passenger Alrcran. or RaUcar: 5L 
b) Cargo Alrcralt Only: 60L 

Vessel Stowage Requlirements 
a) Vessel Stowage: A 
b) Other: 40 

SDS CoJkcli011 References: 26, 73, 100, 101, 103, 124, 126, 127, 132, 133, 136, 139, 140, 148, 153, 159, 163, 164, 167, 168, 169, 171, 174, 175, 176, ISO. 
eparecl by: M Gannoo, BA; Industrial Hygiene Rnlew: PA Roy, MPH, ern; Medical Rnlew: W Silverman, MD 
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Materilll Safety Data Sheets Collectron: 

<§P 
Genium Publishing Corporation 

1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 

(518) 377-8854 

Section 1. Material Identification 

Sheet No. 316 
Benzene 

Issued: 11178 Revision: E, 8/90 

32 
Benzene (C

6
HJ Description: Derived by fractional distill~tion of coal tar, hy~rodealk:rlatio_n of tolu~ne or pyrolysis o~ 

gasoline, cafalytic reforming of petroleum, and transalkylauon of tolu~e by d!s_proporuona_uon re~uon. Us~ .as a fuel, a 
chemical reagent; a solvent for a large number of ma~nals such as pam~ •. plasucs, rubber, 10ks, 01ls, and fats, 10 manufac
turing phenol, ethyl benzene (for ~tyrene monomer), mtroben~ene (for _aruline), ~odecylbenzene (for deu:rgenl!i), ~yclohex
ane (for nylon), chlorobenzene, d1phenyl, benzene. hexachlon~e. male1c ~nhydnde, ben~e-sulfo~1c ac1d, aru~c!al_leather, 
linoleum, oil cloth, varnishes, and lacquers; for pnnung ~d l~thography, m. dry cleanmg! m adhes1ves and coaungs, for 
extraction and rectification; as a degreasing agent; in ~e trre 10dustry; ~d m s~o:e factones. Benzene has been banned as an 

R 1 NFPA 

k i· ~ K 4 2 0 
*Skin 
absorption 

ingredient in products intended for household use and IS no longer used 10 pestJ.c1des. . . . . 
Other Designations: CAS No. 0071-43-2, benzol, carbon oil, coal naphtha, cyclohexatnene, mmeral naphtha, mtrat10n 

HMIS 
H 3 
F 3 
R 0 
PPGt 
t Sec. 8 

benzene, phene, phenyl hydride, pyrobenzol. . , . > • . 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers Gwde('"l for a suppliers list 

Cautions: Benzene is a confirmed human carcirwgen by the !ARC. Chronic low-level exposure may cause cancer (leukemia) and bone 
marrow dmnage, wilh injury to blood-forming tissue. It is also a dangerous fire hazard when exposed to heat or flame. 

Section 2. Ingredients and Occupational Exposure Limits 
Benzene, ca 100%* 

1989 OSHA PELs 
(29 CFR 1910.1000, Table Z-1-A) 
8-hrTWA: 1 ppm, 3 mglm3 

15-min STEL: 5 ppm, 15 mglm3 

(29 CFR 1910.1000, Table Z-2) 
8-hr TWA: 10 ppm 
Acceptable Ceiling Concentration: 25 ppm 
Acceptable Maximum Peak: 50 ppm (10 min)t 

1989-90 ACGIH 
TLV-TW A: 10 ppm, 32 mglm3 

1988 NIOSH RELs 
TWA: 0.1 ppm, 0.3 mg!m1 

Ceiling: 1 ppm, 3 mglm3 

1985-86 Toxicity Datat 
Man, oral, illLo: 50 mg!kg; no toxic effect noted 
Man, inhalation, TC4>: 150 ppm inhaled intermittently over 

1 yr in a number or discrete, separate doses affect~ the 
blood (other changes) and nutritional and gross metabo
lism (body temperaOJ.re increase) 

Rabbit, eye: 2 mg administered over 24 hr produces severe 
irritation 

• OSHA 29 CFR 1910.1000, Subpart Z, states that the final benzene standard in 29 CFR 1910.1028 applies to all occupational exposures to benzene except in some 
subsegments of industry where exposures are consistently under the action level (i.e., distribution and sale of fuels, suled containers and pipelines, coke production, 
oil and gas drilling and production, natural gas processing, and the percentage exclusion for liquid mix!Ures); for the excepted subsegments, the benzene limits in 
Table Z-2 apply. 
t Acceptable maximum peak above the acceptable ceiling concenlration for an 8-hr shift. 
t See NIOSH, RTECS (CY1400000), for additional irritative, mutative, reproductive, rumorigenic, and toxicity data. 

Section 3~ Physical Data 
Bolling Point: 176 "F (80 •q 
Melting Point: 42 ·F (5.5 ·c) 
Vapor Pressure: 100 mm Hg at 79 'F (26.1 'C) 
Vapor Density (Air= 1): 2.7 
Evaporation Rate (Ether= 1): 2.8 

Molecular Weight: 78.11 
Speclflc Gravity (15 'C/4 "C): 0.8787 
Water Solubility: Slightly (0.180 g/100 g ofHp at 25 "C) 
%Volatile by Volume: 100 
VIscosity: 0.6468 mPa at 20 ·c 

Appearance and Odor: A colorless liquid with a characteristic sweet, aromatic odor. The odor recognition threshold (100% of panel) is approxi
mately 5 ppm (unfatigued) in air. odor is not an adequate warning of hazard. 

Section 4. Fire and Explosion Data 
Flash Point: 12 "F (-11.1 "C), CC I Autoignitlon Temperature: 928 "F (498 "C) I LEL: 1.3% v/v J UEL: 7.1% v/v 

Extinguishing Media: Use dry chemical, foam, or carbon dioxide to extinguish benzene fires. Water may be ineffective as an extinguishing 
agent since it can scatter and spread the fire. Use water spray to cool fire-exposed containers, flush spills away from exposures, disperse benzene 
vapor, and protect personnel attempting to stop an unigmted benzene leak. 
Unusual Fu-e or Explosion Hazards: Benzene is a Class 1B flammable liquid. A concentration exceeding 3250 ppm is considered a potential 
fire explosion hazard. Benzene vapor is heavier than air and can collect in low lying areas or travel to an ignition source and flash back. Explosive 
and flammable benzene vapor-air mixtures can easily form at room temperature. Eliminate all ignition sources where benzene is used, handled, or 
stored_ 
Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contained breathing 
apparatus (SCBA) w1th a full facepiece OJ;>erated in the pressure-demand or positive-pressure mode and full protective equipment Structural 
firefighter's protective clothing provides limited protection. Stay out of low areas. Be aware of runoff from ftre control methods. Do not release to 
sewers or waterways. Runoff to sewer can create pollution, frre, and explosion hazard. 

Section 5. Reactivity Data 
Stabllit~/P~lymerizatlon: Benzene is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous 
polymenzauon cannot occur. 
Chemical Incom~atlb~ltle~: B_enzene explodes on contact with diborane, permanganic acid, bromine pentafluoride, peroxodisulfuric acid, and 
peroxomonosulfunc acid. It l~ites on contact with dioxygen difluoride, dioxygenyl tetrafluoroborate, iodine heptafluoride, and sodium peroxide 
+ ~ater. Ben~e forms sen_s1tive, explosive mixture with iodine pentafluo~de, ozo'?e, liquid o~ygen, silver perc~orate, nitryl perchlorate, nitric 
a~1d, ~d arsem~ pentafluonde + potass1um methox1de (explodes above 30 C). A V!~orous or mcandescent reacuon occurs With bromme 
trifluonde, uramum hexafluoride, and hydrogen + Raney nickel [above 410 "F (21 0 C)]. Benzene is incompatible with oxidizing materials. 
Conditions to Avoid: Avoid heat and ignition sources. 
Hazar~ous Products or Decomposition: Thermal oxidative decomposition of benzene can produce toxic gases and vapors such as carbon 
monox1de. 
Copyr1&lll e 1990 Oem= l'llblia!lint: <:orpom;oa. 
Arty commcn:ial ... or r~ctkln Mllloul lbr publ!ahor'o pennia ion 11 prohilriled. 
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Section 6. Health Hazard Data 
Carcmogerilclty: The ACGIH, OSHA, and I ARC hst benzene as, respecuvely, a supected human carcmogen, a cancer hazara;- anrl, based on 
sufficient human and animal evidence, a human carcinogen (Group 1). -~ 
SummarJ: or Risks: Prolonged skin contact or excessi.ve inhalation of benzene vapor !MY ~ause headache, weakness, appetite loss, and fatigue. 
The most IID;portant health hazards are ca?cer (leukelll!a) and bone marrow damage WJ.th tnjury to blood-forming tissue from chronic low-level 
exposure. High~~ level exposures may !ITltate the resptrntory tract and cat.:se central ne~ous system (CNS) depression. 
Medical Conditions Aggravated by Long-Term Exposure: Exposure may worsen a.tlments of the heart, lungs, liver, kidneys, blood, and CNS. 
Target Organs: Blood, central nervous system, bone marrow, eyes, upper respiratory tract, and skin. 
Primary Entry Routes: Inhalation, skin contacL 
Acute. Effects: Sympto~ ?f acute o-.:ereXJ?OS~re include irritation of the ~~yes, nose, an~ respiratory tract, breathlessness, ell phoria, nausea, 
drowsmess, headache, diZZmess, and mtoXlcat!On. Severe exposure may kad to convulsiOns and unconsciousness. Skin contact may cause a 
drying rash (dermatitis). 
Chronic ~ffects: Long-term chronic exposure may result in many blood disorders ranging from aplastic anemia (an inability to form blood cells) 
to leukemla. 
FlRST AID 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to a.Ilt emergency medical 
facility. Consult a physician immediately. 
Skin: Quickly remove contaminated clothing. Immediately rinse with flooding amounts of water for at least 15 min. For reddened or blistered 
skin, consult a physician. Wash affected area with soap and water. 
lnhal~tlon: Remov~ exposed person to fresh air. Emergency personnel s~ould p~tect against inhalation exposure. Provide CPR to support 
breathmg or c!TCulallon as necessary. Keep awake and transport to a medical facility. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, do not induce vomiting since aspiration may be 
fatal. Call a physician immediately. 
After first aid, get appropriate ~-plant, paramedic, or community medical supl>ort. 
Physl_clan's :"Jote: Evaluate ch!amc exposure w1th.a CBC, penpheral smear, .and rel!culocyte count fo~ sign_s of mye~otoxic1.ty. Follow up any 
early mdicators of leukem.1a With a bone marrow biOpsy. Urmary phenol conJugates may be used for biOlogical morutoring of recent exposure. 
Acute management is primarily supportive for CNS depression. 

Section 7. Spill, Leak, and Disposal Procedures 
Splll/Leak: Design and practice a ben:zene spill control and countermeasure plan (SCCP). Notify safety personnel, evacuate all unnecessary 
personnel, elim;inate all heat and ignition sources, and provide adequate ventilation. Cleanup personnel should protect against vapor inhalation, eye 
contact, and skin absorption. Absorb as much benzene as possible with an inert, noncombustible material. For large spills, dike far ahead of spill 
and contain liquid. Use nonsparking tools to place waste liquid or absorbe11t into closable containers for disposal. Keep waste out of confmed 
spaces such as sewers, watersheds, and waterways because of explosion danger. Follow applicable OSHA regulations (29 CFR 191 0.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33), Hazardous Waste No. U019 
Listed as a CERCLA Hazardous Substance• (40 CFR 302.4), Reportable Quantity (RQ): 1000 lb (454 kg) [• per Clean Water Act, Sec. 307 (a), 

311 (b)(4), 112; and per RCRA, Sec. 3001] 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Tables Z-1-A and Z-2) 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces
sary, wear a NIOSH-approved respirator. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an 
SCBA. Warning! Air-purifying respiraJors do fWt protect work£rs in o;r;ygm-de[ICienl atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent sk:in contact. 
Ventilation: Provide general and local explosion-proof ventilation system~ to maintain airborne concentrations at least belc,w the OSHA PEu 
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work: area by controlling it at its source.(IO'll 
Sarety Stations: Make available in the work: area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment. Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work: areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Store in tightly closed containers in a cool, dry, well-ventilated area away from all heat and ignition sources and 
incompatible materials. CauJion! Benzene vapor may form explosive mixtures in air. To prevent static sparks, electrically gr~und and b?nd all 
containers and equipment used in shipping, receiving, or transferring operations in production and storage areas. When opemng or closmg 
benz.ene containers, use nonsparking tools. Keep fire extinguishers readily available. 
Engineering Controls: Because OSHA specifically regulates benzene (29 CFR 1910.1 028), educate workers about its potential hazards and 
dangers. Minimize all possible exposures to carcinogens. If possible, substitute less toxic solvents for benzene; use thi~ ~~rial with ex~me 
caution and only if absolutely essential. Avoid vapor inhalation and skin and eye contact Use only with adequate ventilatio11 and appropnate 
personal protective gear. Institute a respiratory protec~on program that includes regular training! maint:n~e, inspection, and evaluation. 
Designate regulated areas of benzene use (see legend m the box below) and label benzene containers wtth DANGER, COI'IT AINS BENZENE, 
CANCER HAZARD." 
Other Precautions: Provide preplacement and periodic medical exam.inatJ.ons with emphasis on a history of blood disease clr previous exposure. 

Transportation Data (49 CFR 172.101, .102) 
DOT Shipping Name: Benzene (ben:zo() IMO Shipping Name: Benzene 
DOT Hazard Class: Flammable liquid IMO Hazard Class: :1.2 
ID No.: UN1114 ID No.: UN1114 
DOT Label: Flammable liquid IMO Label: Flammable liquid 
DOT Packaging Exceptions: 173.118 IMDG Packaging Gruup: II 
DOT Packaging Requirements: 173.119 

DANGER 
BENZENE 

CANCER HAZARD 
FLAMMABI...E-·NO SMOKING 

AUTHO~DPERSONNELONLY 
RESPIRATOR REQUIRED 

MSDS Colkction References: I, 2, 12, 26, 73, 84-94, 100, 101, 103, 109, 124, 126. 127, 132, 134, 136, 138, 139, 143 
Prepared by: M1 Allison, BS; Industrial Hygiene Re"1ew: DJ Wilson, CIH; Medical Re\'lew: M1 Upfal, MD, MPH; Edited by: JR St~tn, MS 

Copyri&bl C> 1990 by Gcnium Publishml Corporatl011. luly comm<r<w uxor ~ucuon ...,!bout \be publisbe(o penm11101111 probibu4. lu.cl(mal'" u 10 lllo awiObilll'Y of informa1101> ll<~m for !be 1""-' P"'l"""' 
are oeccaanly the pu:tc.hua'J r~ibilaty. AJthooCh reuco.-ble care b.u been tU.CD in the prt'PCfltiOo or Juc.b i.nf<rmi[IOQ, Oenrum Publisl:l:in~ C«pee'aam eatmd.J PO wanuba, makl~ DO rrp-exDl&DODI.Ill1 UIUEDCS 
no respocs1bU1ry u to the &eeuracy or Juimbihty of aac:h infcnnanoo. for •ppli:atioo to ll:tc putcl'atoer'• l.ll1tndtd p~ a for c.oascqucnc.es of 1ts UJC. 
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Slu! C ll 

Section 1. Material Identification 43 
Toluene (CJI CH,) Description: Derived from petroleum i.e., dehydrogenation of cycloparaffm fractions followed by the R 1 NFPA 
aromatiz.ation ~f saturated aromatic hydrocarbons or by fractional distillation of coal-tar light oil and purified by rectifica- I 3 

~ Lion. Used widely as a solvent (replacing benzene in many cases) for oils, resins, adhesives, natural rubber, coal tar, asphalt, s 2• 
pitch, acetyl celluloses, cellulose paints and varnishes; a dilu~t for photogravure inks, raw ma~rial ~or. organic ~ynthesil K 3 
(benzoyl & benzilidene chlorides, saccharine. TNT. toluene dusocyanate, and many dyestuffs), m avauon and h1gh octane • Skin 

automobile gasoline. as a nonclinical thermometer liquid and suspension solution for navigational instruments. 
absorption 

Other Designations: CAS No. 108-88-3, Methacide, methylbenzene. methylbenzol, phenylmethane, toluol, Tolu-sol. HMIS Otrmic 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week B~trs' GwidL(13) for a suppliers list. H 2- cffecu 

Cautions: Toluene is an eye, skin, and respiratory tract irritant becoming narcotic at high centrations. Liver and kidney damage 
F 3 
R 0 

has occurred. Pregnant women chronically exposed to toluene have shown teratogenic effects. Toluene is highly flammable. PPE-Soc:. s 

Section 2. Ingredients and Occupational Exposure Limits 
Toluene.,< 100%; may contain a small amount of benzene (-1%), xylene, and nonaromatic hydrocarbons. 
1991 OSHA PELs 1992-93 ACGIH TL V (Skin) 19&5-86 Toxklty Datat 
8-hrlWA: lOOppm (375 mg/ml} 1W A: 50 ppm (188 mg/ml) Man, inhalation. TCu,: 100 ppm caused hallucinations, 
15-rnin STEL: 150 ppm (.560 mg!m3) 

1990 DFG (Germany) MAK• 
and changes in motor activity and changes in 

1990 IDLH Level psychophysiological tests. 
1W A: 100 ppm (380 mg/m3) Human, oral, LOu,: 50 mg/kg; toxic effects not 2000ppm Half-life: 2 hr to end of shift yet reviewed 

; 

1990 NIOSH REI..s Category IT: Substances with systemic effects Human, eye: 300 ppm caused irritation. 
1W A: 100 ppm (375 mg!m3) Peak Exposure Limit: 500 ppm. 3Q min Rat. oral, LDso= 5000 mg/kg 
STEL: 150 ppm (.560 mg/ml) average value., 2/shift Rat, liver: 30 ).ll11ol/L caused DNA damage. 
• Available information 1uggeau damage 10 the developing fetu1 iJ probable.. 
tSee NIOSH, RTECS (XS5250000), for additional irriurion, muution, n:produa.ive, and taUcity data. 

Section 3. · Physical Data 
Bolling Point: 232 "F (110.6 ·q Water Solubility: Very slightly soluble, 0.6 mg/L at 68 "F (20 ·q 
Melting Point: -139 "F ( -95 "C) Other Solubilities: Soluble in acetone, alcohol. ether, benzene, chloroform, glacial acetic 
Molecular Weight: 92.15 acid, petroleum ether, and carbon disulfide. 
Density: 0.866 at 68 "F (20/4 ·q Vapor Pressure: 22 mm Hg at 68 "F (20 "C); 36.7 mm Hg at 86 "F (30 •q 
Surface Tension: 29 dyne/em at 68 •p (20 ·q Saturated Vapor Density (Alr = 0.075lblrt' or 1.2 kg/m~: 0.0797lb/ftl or 1.2755 kglrrfl 
VIscosity: 0.59 cP at 68 •p (20 •q Odor Threshold (range or all rererenced values): 0.021 to 69 ppm 
Rerractlon Index: 1.4967 at 20 "C/D 

Appearance and Odor: Colorless liquid with a sickly sweet odor. 

Section 4. Fire and Explosion Data . · · ·· 
······· Flash Point: 40 "F (4.4 ·q CC I Autolgnltlon Temperature: 896 "F (480 •q I LEL: 1.27% v/v _I UEL: 7.0% vfv 

Extinguishing Media: Toluene is a Class 1B flammable liquid. To fight fire. use dry chemical carbon dioxide, or 'alcohol-resistant' foam. Water 
spray may be ineffective as toluene floats on water and may actually spread fire. Unusual Fire or Explosion Hazards: Concentrated vapors are 
heavier than air and may travel to an ignition source and flash back:. Container may explode in heat of ftte. Toluenes' burning rate = 5. 7 mm/min 
and its flame speed = 37 em/sec. Vapor poses an explosion hazard indoors, outdoors, and in sewers. May accumulate static electricity. Special 

I Fire-fighting Procedures: Because ftte may produce toxic thermal decomposition products, wear a self-contained breathing apparatus (SCBA) 
with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighter's protective clothing provides only limited 
protection. Apply cooling watez- 10 sides of tanks until well after fire is ouL Stay away from ends of tanks. For massive fire in cargo area, use i 

monitor nozzles or unmanned hose holders; if impossible., withdraw from fire and let burn. Withdraw immediately if you hear a rising sound from 
venting safety device or notice any tank discoloration due to ftre because a BLEVE (boiling liquid expanding vapor explosion) may be imminenL 
Do not release runoff from fire control methods to sewers or waterways. 

Section 5. Reactivity Data 
.. . . ·. 

·: .... 
Stablllty!Polymerlzatlon: Toluene is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous 
polymerization can't occur. ChemJcal lncompatlbllltles: Strong oxidizers, concentrated nitric acid, nitric acid + sulfuric acid, dinitrogen tetroxide, 
silver perchlorate, bromine trifluoride, tetranitromethane, and 1,3-dichloro-5,.5-dimethyl-2,4-imidazolididione. CoDdltioDS to Avoid: Contact with 
heat, ignition sources, or incompatibles. Hazardous Products or Decomposition: Thermal oxidative decomposition of toluene can produce carbon 
dioxide, and acrid, irritating smoke. 

Section 6. Health Hazard Data 
Carcinogenicity: The IARC,<164l NTP,069> and OSHA<164> do not list toluene as a carcinogen. Summary or Risks: Toluene is irritating to the eyes, 
nose, and respiratory tracL Inhalation of high concentrations produces a narcotic effect sometimes leading to coma u well u liver and kidney 
damage. 93% of inhaled toluene is retained in the body of which 80% is metabolized to benzoic acid, then to hippuric acid and excreted in urine. 
The remainder is metabolized too-cresol and excreted or exhaled unchanged. Toluene metabolism is inhibited by alcohol ingestion and is synergis-
tic with benzene, asphalt fumes, or chlorinated hydrocarbons (i.e. perchloroethylene). Toluene is readily absorbed through the skin at 14 to 23 mgj 
cm2/hr. Toluene is absorbed quicker during exercise than at rest and appears to be retained longer in obese versus thin victims; presumably due to its 
lipid solubility. lnere is inconsistent data on toluene's ability to damage bone marrow; chronic poisoning has resulted in anemia and leucopenia with 
biopsy showing bone marrow hypo-plasia. TI!ese reports are few and some authorities argue that the effects may have been due to benzene contami-
nants. Chronic inhalation during pregnancy has been associated with teratogenic effects on the fetus including microcephaly, CNS dysfunction. 
attentional deficits, developmental delay + language impairment, growth retardation, and physical defects including a small midface, short palpebral 
fiSsures, with deep-set eyes, low-set ears, flat nasal bridge with a small nose, micrognathia, and blunt fmgertips. There is some evidence that toluene 
causes an autoimmune illness in which the body produces antibodies that cause inflammation of its own kidney. Colllilu~ Oft M-n pag 
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Section 6. Health Hazard Data 
~edical <:onditlons Aggravated by Long-Term E~posure: Alcoho~m and CNS, kidney, skin, or liver disease. Target Organs: CNS, liver, 
kidney, skin. Primary Entry Routes: Inhalauon, skin contact/absorpuon. Acute Effects: Vapor inhalation causes respiratory tract irritation, fatigue, 
weakness, confusion, dizziness, headache, dilated pupils, watering eyes, nervousness, insomnia. parasthesis, and vertigo progrt,ssing to narcotic coma. 
Death may result from cardiac arrest due to ventricular fibrillation with catecholamines loss. Liquid splashed in the eye causes conjunctival irritation, 
transient corneal damage and possible burns. Prolonged skin contact leads to drying and fiSsured dermatitis. Ingestion causes G I tract irritation and 
sympto~s associated with inhalation. Chronlc Effects: Symptoms include mucous membrane irritation, headache, vertigo, nausea, appetite loss and 
alcohol mtolerance. Repeated heavy exposure may result in encephalopathies (cerebellar ataxia and cognitive dysfunction), livt!r enlargement, and 
kidney dystrophy (wasting away). Symptoms usually appear at workdays end, worsen at weeks end and decrease or disappear over the weekend. 
FIRST AID Eyes: Do not allow victim to rub or keep eyes tightly shut Gently lift eyelids and flush immediately and continuously with flooding 
amounts of water until transported to an emergency medical facility. Consult an ophthalmologist immediately. Skin: Quickly remove contaminated 
clothing. Rinse with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. Inhalation: Remove exposed person to 
fresh air and support breathing as needed. Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control 
center and unless otherwise advised, have that conscious and alert person drinli. 1 to 2 glasses of water to dilute. Do not induce vomiting because of 
danger of aspiration into the lungs. Gastric lavage may be indicated if large arnounts are swallowed; potential toxicity needs to be weighed against 
aspiration risk when deciding for or against gastric lavage. Note to Physicians: Monitor cardiac function. If indicated., use epirtephrine and other 
catecholamincs carefully, because of the possibility of a lowered myocardial threshold to the arrhythmogenic effects of such substances. Obtain CBC, 
electrolytes, and urinalysis. Monitor arterial blood gases. If toluene has> 0.02% (200 ppm) benzene, evaluate for potential ben2ene toxicity. BE!: 
hippuric acid in urine, sample at shift end (2.5 g/g creatinine); Toluene in venous blood, sample at shift end (1.0 mg/L). 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Notify safety personnel, isolate and ventilate area. deny entry, and stay upwind. Cleanup personnel protect against inhalation and skin/eye 
contact Use water spray to cool and disperse vapors but it may not prevent ignition in closed spaces. Cellosolve, hycar absorbent materials, and 
fluorocarbon water can also be used for vapor suppression/containment. Take up small spill with earth, sand, vermiculite, or other absorbent. 
noncombustible material. Dike far ahead of large spills for later reclamation or disposal. For water spills, (10 ppm or greater) apply activated carbon at 
lOX the spilled amounl and remove trapped material with suction hoses or use mechanical dredges/lifts to remove immobilized masses of pollutants 
md precipitates. Toluene can undergo fluidized bed incineration at 842 to 1796 'F (450 to 980 "C), rotary kiln incineration at 1508 to 2912 'F (820 to 
1600 'C), or liquid injection incineration at 1202 to 2912 'F (650 to 1600 'C). Follow applicable OSHA rcgulatioflS (29 CFR 1910.120). Ecotox.icity 
Values: Blue gill, LC~ = 17 mg/1../24 hr; shrimp (Crangonfracis coron), LC~ '= 4.3 ppm/96 hr; fathead minnow (Pimephales promelas), LC50 == 36.2 
ng/L/96 hr. Environmental Degradation: If released to land, toluene evaporates and undergoes microbial degradation. In water, toluene volatilizes 
md biodegrades with a half-life of days to several weeks. In air, toluene degrad•!S by reaction with photochemically produced h}droxyl radicals. 
Disposal: Treat contaminated water by gravity separation of solids, followed by skimming of surface. Pass through dual media filtration and carbon 
1bsorption units (carbon ratio 1 kg to 10 kg soluble material). Return waste wall!! from backwash to gravity separator. Contact your supplier or a 
Cicensed contractor for detailed recommendations. Follow applicable Federal. st.!.te, and local regulatioflS. 
EPA Designations OSHA Designations 
:..isted as aRCRA Hazardous Waste (40CFR 261.33): No. U220 Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 
iARA Extremely Hazardous Substance (40 CFR 355), TPQ: Not listed 
:..isted as a CERCl.A Hazardous Substance• (40 CFR 302.4): Final Reportable Quantity (RQ), 1000 lb (454 kg) 

[• per RCRA. Sec. 3001; CWA, Sec. 311 (b)(4); CW A. Sec_ 307 (a)] 
_jsted as a SARA Toxic Chemical (40 CFR 372.65): Not listed 

iection 8. Special Protection Data 
:;oggles: Wear protective eyeglasses with shatter-resistant glass and side-shieldl; or chemical safety goggles, per OSHA eye- and face-protection 
egulations (29 CFR 1910.133). Because contact lens use in industry is controversial, establish your own policy. Respirator: S4X:k professional 
tdvice prior to respirator selection and use. Follow OSHA respirator regulatioflS (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH
'pproved respirator. For < 1000 ppm. use any chemical cartridge respirator with appropriate organic vapor cartridges, any suppli(:d-air respirator 
SAR), or SCBA. For< 2000 ppm, use any SAR operated in continuous-flow mode, any SAR or SCBA with a full facepiece, or 1uty air-purifying 
espirator with a full facepiece having a chin-style, front or back mounted organic vapor canister. For emergency or nonroutine operations (cleaning 
pills. reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying tespiraJors do not protect workers in oxygen-deficient aJ.mospheres. 
f respirators are used, OSHA requires a written respiratory protection program that includes at least: medical certification, training, fit-testing, 
JCriodic environmental monitoring, maintenance, inspection. cleaning, and convenient, sanitary storage areas. Other: Wear chem~cally protective 
:loves, boots, aprons, and gauntlets to prevent skiD contact. Polyvinyl alcohol with a breakthrough time of> 8 hr. Teflon and Viton are recom
nended as suitable materials for PPE. Ventilation: Provide general and local e:~tha.ust ventilation systems to maintain airborne concentrations below 
he OSHA PELs (Sec. 2).l..ocal exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at its 
ource.003>Sarety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
:ontamlnated Equipment: Separate contaminated work clothes from street clothes and launder before reuse. Remove toluene from your shoes and 
lean PPE. Comments: Never eat, drink. or smoke in work areas. Practice good personal hygiene after u~ing this material, espedilly before eating, 
.rinking. smoking, using the toilet, or applying cosmetics. 

iection 9. Special Precautions and Comments 
:torage Requirements: Prevent physical damage to containers. Store in a cool, dry, well-ventilated area away from ignition. sources and incom-. 
atibles. Outside or detached storage is preferred. If stored inside, use a standard lflammable liquids warehouse, room, or cabmet To prevent _stauc 
parks, electrically ground and bond all equipment used with toluene. Do not use open lights in toluene areas. Install Oass 1, Group D electncal 
quipmenL Check that toluene is free of or contains < 1% benzene before use. Engineering Controls: To reduce potential health hazards, use 
ufficier.: dilution or local exhaust ventilation to control airborne contaminants and to maintain concentrations at the lowest practical level. AdmJ~. 
ratlve Controls: Adopt controls for confmed spaces (29 CFR 1910.146) if entering areas of unknown toluene levels (holes, wells, storage tanks). 
:Onsider prep!acement and periodic medical exams of exposed workers that emphasize the CNS, liver, kidney, and skin. ~elude h~ytornetric 
nd thrombocyte count in cases where benzene is a contaminant of toluene. Monitor air at regular intervals to ensure effective venolatJon. 

)QT Shipping_ Name: Toluene 
· >OT Hazard Oass: 3 
D No.: UN1294 
lOT Packing Group: II 
lOT Label: Aanunable Liquid 
pedal Provisions (172.102): Tl 

Transportation Data (49 CFR 172.101) 

Packaging Authorizations Quantity LlmltatJons 
a) Exceptions: 150 a} Passenger AJrcrart or RaDcar: 5L 
b) Non-bulk Packagio2: 202 b) Cargo AJrcran Only: 60L 
c) Bulk Packaging: 242 

Vessel Stowage Requirements 
Vessel Stowa,ge: 8 
Other:·-

fSDSColkctiort References: 26, 73,100,101,103,124,126,127,132,140,148,153,159,163,164,167,169,171,174,175,176,180. 
repared by: M Gannoo, BA: Industrial Hygiene Review: PA Roy, CIH. MPH; Medical Review: AC Darlington, MD, MPH 
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Section 1. Material Identification 45 
Xylene (Mixed Isomers) (C

8
H 10) Description: The co~ercial product is a blend of the three isomers [ortho-(o~ ). meta-(m- R I l''FPA 

), para-(p- l] with the largest propon1on bc1ng m- xylene. Xylene IS obtamed from coal tar, toluene by transalkylatwn, and I 2 

<®> pseudocumenc. Used in the manufacture of dyes. resms. patnts, varrmhes. and other orgamcs, as a general solvent for .. s 2 
adhesives, a cleaning agent in microscope techmque; as a solvent for Canada balsam rrucroscopy, as a fuel component, m K 3 
aviation gasoline, protective coatings. sterilizing catgut, hydrogen perox1de, perfumes, msect repellants, pharmaceuticals, and 
the leather industry; in the production of phthalic anhydride. isophthaltc, and terephthal1c ac1ds and the1r d1meth~l esters HMIS 
which are used m the manutacture of polyester fibers; and as an mdtrect food add111ve as a component of adheSI\ es. Around H 27 
the home, xylene is found as vehicles in paints, paint removers. degreasing cleaners. lacquers. glues and cements and as F 3 
solvent/vehicles for pesticides. . . R 0 
Other Designations: CAS No. 1330-20-7 [95-47-6; 108-38-3; I 06-42-3 (o-, m-, p-1somersll. d1methylbenzene, PPE: 
methyltoluene, NCI-C55232. Violet 3. xylol. . . . . 1731 . . ;- Chron1c 
Manufacturer: Contact your supplier or d1stnbutor. Consult latest Chem1cal Week Buyers Gwde for a supplters hst. Effects 

Cautions: Xylene is an eye. skin, and mucous membrane irritant and may be narcotic in high concentrations. It is a dangerous fire hazard. 
+Sec. 8 

Section 2. Ingredients and Occupational Exposure Limits 
Xvlene (mixed isomers): the commercial product generally contains- 40'7c m-xylene; 20% each of a-xylene. p-xylene. and ethylbenzene; and small 
quantities of toluene. Unpurified xylene may contain pseudocumene. 

1991 OSHA PELs 1992-93 ACGIH TLVs 1985-86 Toxicity Data• 
8-hr1WA: 100ppm(435mg/m3) 1WA: 100 ppm (434 mg/m3) Human, inhalation, TCLo: 200 ppm produced 
15-min STEL: !50 ppm (655 mg/m3) STEL: !50 ppm (651 mg/m3) olfaction effects, conjunctiva irritation, and other 

1990 IDLH Level 
BEl (Biological Exposure Index): Methylhippuric changes involving the lungs. thorax. or respiration. 

acids in urine at end of shift: 1.5 g/g creatinine Man, inhalation, LCLo: 10000 ppm/6 hr; toxic 
1000 ppm effects not yet reviewed. 

1990 NIOSH RELs 
1990 DFG (Germany) MAK Human, oral, LDLo: 50 mg!kg; no toxic effect noted. 
TWA: 100 ppm (440 mg!m3) 

1W A: 100 ppm (435 mg/m3) Category II: Substances with systemic effects 
Rae, oral, LD50: 4300 mglkg; toxic effect not yet 

STEL: !50 ppm (655 mg!m3) reviewed. 
Half-life:< 2 hr Rat, inhalation, LC50 : 5000 ppm/4 hr; toxic effects Peak Exposure: 200 ppm, 30 min, average value, 

4 peaks per shift not yet reviewed. 

• See NIOSH. RTECS (XE2100000). for additional toxicity data. 

Section 3. Physical Data 
Boiling Point Range: 279 to 284 'F ( 137 to 140 'C)* Molecular Weight: I 06.16 
Boiling Point: ortho: 291 'F (144 'C); meta: 281.8 'F ( 138 8 'C); Specific Gravity: 0.864 at 20 'C/4 ·c 

para: 281.3 'F (!38.5 'C) Water Solubility: Practically insoluble 
Freezing Point/Melting Point: ortho: -13 'F (-25 'C); Other Solubilities: Miscible with absolute alcohol, ether, and 

meta: -53.3 'F (- 4 7.4 'C); para: 55 to 57 'F ( 13 to 14 'C) many other organic liquids. 
Vapor Pressure: 6.72 mm Hg at 70 'F (21 'C) Octanol/Water Partition Coefficient: logKow = 3.12-3.20 
Saturated Vapor Density (Air= 1.2 kg/m3): 1.23 kg/m3, 0.077 lbs/ft3 Odor Threshold: I ppm 

Appearance and Odor: Clear, sweet-smelling liquid. 
Viscosity: <32.6 SUS 

* Materials with wider and narrower boiling ranges are commercially available. 

Section 4. Fire and Explosion Data 
Flash Point: 63 to 77 'F (17 to 25 'C) CC jAutoignition Temperature: 982 'F (527 'C) (m-) ILEL: 1.1 (m-, p-); 0.9 (o-) I UEL: 7.0 (m-, p-); 6.7 (o- J 
Extinguishing Media: For small fires, use dry chemical. carbon dioxide (C02), water spray or regular foam. For large fires, use water spray, fog or 
regular foam. Water may be ineffective. Use water spray to cool f1re-exposed containers. Unusual Fire or Explosion Hazards: Xylene vapors or 
liquid (which floats on water) may travel to an ignition source and flash back. The heat of fire may cause containers to explode and/or produce 
initating or poisonous decomposition products. Xylene may present a vapor explosion hazard indoors, outdoors, or in sewers. Accumulated static 
electricity may occur from vapor or liquid flow sufficient to cause ignition. Special Fire-fighting Procedures: Because fire may produce toxic 
thermal decomposition products, wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-
pressure mode. Structural firefighter's protective clothing will provide limited protection. If feasible and without risk, move containers from fire area. 
Otherwise, cool fire-exposed containers until well after fire is extinguished. Stay clear of tank ends. Use unmanned hose holder or monitor nozzles for 
massive cargo fires. If impossible, withdraw from area and let fire bum. Withdraw immediately in case of any tank discoloration or rising sound from 
venting safety device. Do not release runoff from fire control methods to sewers or waterways. 

Section 5. Reactivity Data 
Stability/Polymerization: Xylene is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous 
polymerization cannot occur. Xylene is easily chlorinated, sulfonated, or nitrated. Chemical Incompatibilities: Incompatibilities include strong 
acids and oxidizers and 1,3-dichloro-5,5-dimethyl-2,4-imidazolidindione (dichlorohydrantoin). Xylene attacks some forms of plastics, rubber, and 
coatings. Conditions to Avoid: Avoid heat and ignition sources and incompatibles. Hazardous Products of Decomposition: Thermal oxidative 
decomposition of xylene can produce carbon dioxide, carbon monoxide, and various hydrocarbon products. 

Section 6. Health Hazard Data 
Carcinogenicity: The IARC,< 164l NTP.1169l and OSHA064 l do not list xylene as a carcinogen. Summary of Risks: Xylene is an eye, mucous 
membrane_. and respiratory tract irritant. Irritation starts at 200 ppm; severe breathing difficulties which may be delayed in onset can occur at high 
concentrauons. It IS a central nervous system (CNS) depressant and at high concentrations can cause coma. Kidney and liver damage can occur with 
~ylene exposure. W1th prolonged or repeated cutaneous exposure, xylene produces a defaning dermatitis. Chronic toxicity is not well defined. but it 
1s less tox1c than benzene. Prior to the 1950s, benzene was often found as a contaminant of xylene and the effects attributed to xylene such as blood 
dyscras1as are q~estJOnable. Since the late 1950s, xylenes have been virtually benzene-free and blood dyscrasias have not been associated with 
xylenes. Chrome exposure to high concentrations of xylene in animal studies have demonstrated mild reversible decrease in red and white cell 
counts as well as increases in platelet counts. Conrinu~ on nexr pa/(e 
Cop~gh1 t> 19'12 GcnJum Publuhms Corpor.aoon. Any commucu.l w,e or reproduc.:uon wuhour w pubhsh.er s penru.s.swn lS proh1bucd. 
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Section 6. Health Hazard Data, continued 
Menstrual irregularity was reponed in association with workplace_ exposure to xylene perhaps due to effects on liver metabolism. Xylene crosses the 
human placenta. but does not appear to be teratogemc under condtttons tested to date. Medical Conditions Aggravated by Long· Term Expo
su~e: CNS. respiratory. eye, skin. gastr_Otntestmal (GI): liver and kidney dtsorders. Target Organs: CNS, eyes. GI tract. li~er. kidneys, and skin. 
Pnmary Entry Routes: InhalatiOn. skin absorptiOn (shght). eye contact. tngesllon: Acute Effects: Inhalation of high xylene concentrations may 
cause d1zzmess; nausea. vonuung,_ and abdo~nal pam; eye. nose, and tluoat 1~tat1on; respiratory tract irritation leading w pulmonary edema (fluid 
~~lung); drowstness; and unconscwusness. Direct eye contact can result m. conJunctiVIUS and corneal bums. Ingestion may cause a burning sensa
llo~ m the oropharynx and stomach an_d transient CNS depressiOn. Chrome Effects: Repeated or prolonged skin contact may cause drying and 
deratttng of the sktn leadtng to dermauus. Repeated eye exposure to htgh vapor concentrations may cause reversible eye damage, peripheral and 
central neuropathy. and liver damage. Other symptoms of chronic exposure include headache, fatigue, irritability, chronic bronchitis, and Gl 
disturbances such as nausea, loss of appetite, and gas. 
FIRST AID Emergency personnel should protect against exposure. Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids 
and flush immediately and continuously with flooding amounts of water until transported to an emergency medical facilit). Consult a physician 
immediately. Skin: Quicklv remove contaminated clothing. Rinse with flooding amounts of water for at least IS min. Wash exposed area with soap 
and water. For reddened or blistered skin, consult a physician. Carefully dispose of contaminated clothing as it may pose a fire hazard. Inhalation: 
Remove exposed person to fresh air and support breathing as needed. Monitor exposed person for respiratory distress. lng•~stion: Never give 
anything by mouth to an unconscious or convulsing person. Contact a poi:;on control center and unless otherwise advised. do not induce vomiting'lf 
spontaneous vomiting should occur. keep exposed person's head below the hips to prevent aspiration (breathing liquid xylene into the lungs). 
Aspiration of a few millimeters of xylene can cause chemical pneumonitis. pulmonary edema, and hemorrhage. Note to l"bysicians: Hippuric acid 
or the ether glucuronide of ortho-toluic acid may be useful in diagnosis of meta-, para- and orrho-xylene exposure, respectively. Consider gastric 
lavage if a large quantity of xylene was ingested. Proceed gastric lavage ""ith protection of the airway from aspiration; con ;ider endotracheal 
intubation with inflated cuff. 

Section 7. Spill, Leak, and Disposal Procedures 
~--~--~----~~------~~------~----------------------------------------------------------·----------------------

Spill/Leak: Notify safety personnel, evacuate all unnecessary personnel. remove all heat and ignition sources, and ventilat•: spill area. Cleanup 
personnel should protect against vapor inhalation and skin or eye contact. If feasible and without undue risk, stop leak. Use appropriate foam to 
blanket release and suppress vapors. Water spray may reduce vapor. but does not prevent ignition in closed spaces. For sma.ll spills, absorb on paper 
and evaporate in appropriate exhaust hood or absorb with sand or some non-combustible absorbent and place in containers for later disposal. For 
large spills dike far ahead of liquid to contain. Do not allow xylene to enter a confined space such as sewers or drains. On l.md. dike to contain or 
divert to impermeable holding area. Apply water spray to control flammable vapor and remove material with pumps or vacuum equipment. On 
water, contain material with natural barriers, booms. or weirs; apply universal gelling agent; and use suction hoses to remove spilled material. 
Report any release in excess of 1000 lb. Follow applicable OSHA regulations {29 CFR 191 0.120). Environmental Transport: Little bioconcen
tration is expected. Biological oxygen demand 5 (after 5 days at 20 'C): 0.64 (no stated isomer). Ecotoxicity values: LD5,J. Goldfish, 13 mg/U24 hr. 
conditions of bioassay not specified, no specific isomer. Environmental Degradation: In the atmosphere, xylenes degrade by reacting with 
photochemically produced hydroxyl radicals with a half-life ranging from 1-1.7 hr. in the summer to I 0-18 hr in winter on. typical loss of 67 -86'7c 
per day. Xylenes are resistant to hydrolysis. Soil Absorption/Mobility: Xylenes have low to moderate adsorption to soil ard when spilled on land. 
will volatilize and leach into groundwater. Disposal: As a hydrocarbon. xylene is a good candidate for controlled incineratton. Contact your supplier 
or a licensed contractor for detailed recommendations. Follow applicable Federal. state, and local regulations. 
EPA Designations OSHA Designations 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. U239. F003 (spent solvent) 
Listed as a CERCLA Hazardous Substance• (40 CFR 302.4): Final Reportable Quantity (RQ), 1000 lb (454 kg) [• per Clean Water Act, 

Sec. 3ll(b)(4); per RCRA. Sec. 3001] 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133 ). Because 
contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and use. 
Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHNNIOSH-approvcd respirator. For ·:oncentrations >I 000 
ppm. use any chemical cartridge respirator with organic vapor cartridges; any powered, air-purifying respirator with organic- vapor cartridges; any 
supplied-air respirator; or any self-contained breathing apparatus. For emergency or nonroutine operations (cleaning spills, reactor vessels, or . 
s10rage tanks), wear an SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. Other: Wear chenu
cally protective gloves, boots, aprons, and gauntlets to prevent all skin cont1ct. With breakthrough times> 8 hr, cons1der polyvmylalcohol and 
fluorocarbon rubber (Viton) as materials for PPE. Ventilation: Provide general and local exhaust ventilation systems to mamtam atrbome concen
trations below the OSHA PELs (Sec. 2). Local exhaust ventilation is prefened because it prevents contaminant dispersion into the work area by 
controlling it at its source.1 103l Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and 
washing facilities. Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder contanunated work. c\othmg 
before wearing. Remove this material from your shoes and clean PPE. Comments: Never eat, drink, or smoke m work areas. Pracuce good per
sonal hygiene after using this material, especially before eating, drinking, smoking, using the toilet, or applymg cosmeucs. 

Section 9. Special Precautions and Comments 
Storage Requirements: Store in clearly labelled, tightly closed, containers in a cool, well-ventilated p~ace, away ~rom ~tron~ oxidizing materials 
and heat and ignition sources. During transferring operations, electrically ground and bond metal contatners. Engmeenng Controls: To reduce 
potential health hazards, use sufficient dilution or local exhaust ventilation to control airborne con~nants and to mamtatn concentrations at the 
lowest practical level. Use hermetically sealed equipment, transfer xylene in enclosed systems, avmd processes assoc1~ted wt~ open evapo~at_mg 
surfaces, and provide sources of gas release with enclosures and local exhaust ventllauon. Use Class I, Group D electncal eqwpm.ent. Adnurustra· 
tive Controls: Establish air and biological monitoring programs and evaluate regularly. Constder preplacement and penodtc med1cal exarrunauons 
including a complete blood count, a routine urinalysis, and liver function tests. Consider hematologic studies 1f there IS any s1gmficant contarrunauon 
of the solvent with benzene. If feasible. consider the replacement of xylene by less toxtc solvents such as petrol (motor fuel) or while sptnt. Before 
carrying out maintenance and repair work. steam and flush all equipment to remove any xylene residues. 

DOT Shipping Name: Xylenes 
DOT Hazard Class: 3 
ID No.: UN 1307 
DOT Packing_Group: II 
DOT Label: Rammable Liquid 
Special Provisions (172.102): Tl 

Transportation Data (49 CFR 172.101) 
Packaging Authorizations Q111aotity Limitations 
a) Exceptions: 173.150 a) Passenger. Aircraft, or Railcar: 5L 
b) Nonbulk Packaging: 173.202 b) Cargo Aircraft Only: 60L 
c) Bulk Packaging: 173.242 

Vessel Stowage Requirements 
a) Vessel Stowage: 8 
bl Other:-

JfSDS Colucrwn References: 26. 73. 89. 100. 101. 103, 124. 126. 127. 132. 133. 136. 139. 1~0. 148, 149. 153. 159. 163. 164. 167. 1~1 
Prepared by: MJ Wurth. BS; Industrial Hygiene Review: PA Roy. MPH. C!H; Medical Review: W Silverman. MD 

17~. 176.180. 
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Genium Publishing Corporation 

1145 Catalyn Street 
Schenectady, NY 12303-1836 USA 

(518) 377-8854 

Material Safety Data Sheets Collection: 

Sheet No. 320 
2-Butoxyethanol 

Issued: 11177 Revision: D, 4/90 

Section 1. Material Identification 31 
2-Butoxyethanol Description: Prepared from butyl alcohol and ethylene carbo~ate or 2-c~loroethanol. Also prepared 
from ethylene glycol and butyl bromide. Used as a solvent for nitf?ce!lulose resms, p_rotecll~e coalln~s and metal c~e~ers, 
grease, albumin, oil, varnishes, enamels, spray lacquers, dry-clearung compounds, mmeral 01ls, varmsh removers, hqutd 
household cleaners; and in hydraulic fluids. 

R 1 NFPA 
I 3 

~ s 2* 
K 2 
•skin 

Other Designations: CAS No. 0111-76-2; C
6
H

1
.0

2
; butyl cellosolve; ethylene glycol butyl ether; ethylene glycol absorption 

HMIS monobutyl ether. . . . J . • 
H 2 
F 2 

Manufacturer: Contact your supplier or distributor. Consult the latest Chetmcalweek Buyers Gwdef'l for a suppliers hsL 

R 0 
PPGt 
t Sec. 8 

Section 2. Ingredients and Occupational Exposure Limits 
2-Buto,;yethanol, ca 100% 

OSHA PEL 
8-hrTWA: 25 ppm, 120 mgiml 

ACGIH TLV, 1989-90 
TL V-TWA: 25 ppm, 120 mgiml 

r..10SH REL, 1987 
50 ppm, 240 mg/ml 

Toxicity Data• 
Rabbit, skin: 500 mg (open Draize test) produces mild irritation 
Rat, inhalation, LC

50
: 450 ppm inhaled for 4 hr produces behavioral (change in 

motor activity), and kidney, ureter, and bladder (hematuria, blood in the urine) 

effects 
Human, inhalation, TCLD: 195-ppm e,;posure for 8 hr produces gastrointestinal 
effects (nausea or vomiting) 

• See NlOSH, RTECS (KJ8575000), for additional irritative, reproductive, and toxicity data. 

Section 3. Physical Data 
Bolling Point: 335.1 "F/168.4 "C to 338.4 "F/170.2 ·c 
Melting Point: < - 40 "Ff<- 40 "C 
Vapor Pressure: 0.76 rnm Hg at 68 "F/20 "C• 
Vapor Density (Air= 1): 4.07 

Appearance and Odor: A clear, mobile liquid with a pleasant odor. 

Molecular Weight: 118.20 gimol 
Specific Gravity (H

1
0 = 1 at 39 "F/4 "C): 0.9012 at 68 "F/20 "C 

Water SolubJUty: Soluble 

• Low vapor pressure at room temperature contributes substantially to the overall hazard, especially exposure through skin absorption (Sec. 6). 

Section 4. Fire and Explosion Data 
Flash Point: 143 "F/62 "C l Autoignltlon Temperature: 460 "F/238 ·c jLEL: 1.1% v/v at 200 "F/93 "C l UEL: 12.7% v/v at 275 "F/135 "C 

Extinguishing Media: To fight fires, use alcohol foam, dry chemical, C0
2

, or water spray. Do not use a solid stream of water since the stream 
scatters and spreads the fire. Use water spray to cool ftre-exposed tanks/containers. 
Unusual Fire or Explosion Hazards: 2-Butoxyethanol is a moderate fire hazard when exposed to heat. flame, or strong oxidizers. Vapors are 
heavier than air and may travel a considerable distance and flashback from an ignition source. 
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode and full protective clothing. This material may be poisonous if inhaled or absorbed 
through the skin. Be aware of runoff from fire control methods. Do not release to sewers or waterways. 

Section 5. Reactivity Data 
Stability/Polymerization: 2-Butoxyethanol is stable at room temperature in closed containers under normal storage and handling conditions. 
Hazardous polymerization cannot occur. 2-Butoxyethanol is moderately volatile. 
Chemical Incompatlbllltles: This material is incompatible with oxidizing materials, heat, and flame. 2-Butoxyethanol may attack metallic 
aluminum at high temperatures. 

Conditions to Avoid: This material attacks some forms of plastics, rubber, and coatings. Autooxidation may produce peroxides. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of2-butoxyethanol can produce toxic vapors and gases, including 
carbon monoxide. 

Ccpyn&bl c 1990 Genium Pllblill!in& CorpontiocL 
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Section 6. Health Hazard Data 
Carcinogenicity: Neither the NTP, !ARC, nor OSHA lists 2-butoxycthanol as a carcinogen. Experimental srudics show this material has terato

genic and reproductive effects in laboratory animals. This material ha~; an IDLH (Immediately dangerous to life and health) level of 700 ppm. 

Summary of Risks: 2-Butoxyethanol is irritating to the skin, eyes, no>c, mucous membranes, and throat. Human systemic efftXts by inhalation 

include nausea or vomiting, headache, nose tumors, and unspecified eye efiects. This material readily penetrates the skin. Toxic action from ex

cessive skin exposure may be more likely than from vapor inhalation. The symptoms of toxic skin absorption and inhalation are similar. Although 

humans appear less susceptible than animals to 2-butoxyethanol exposure, severe exposure may cause hemolytic anemia (excessive destruction of 

red blood cells) and hemoglobin in the urine. Prolonged vapor exposure may also damage the liver, kidney, and lungs. 

Medical Conditions Aggravated by Long-Term Exposure: None reported. 

Target Organs: Liver, kidneys, lymphoid system, skin, eyes, blood, p:spiratory system, central nervous system. 
Primary Entry Routes: Inhalation, skin absorption. 

Acute Effects: Exposure of 2-butoxyethanol vapor.; causes conjunctivitis, headache, and upper respiratory tract irritation. Liquid contact with this 

material causes skin irritation and possible systemic effects, include nausea or vomiting, headache, and hemolytic anemia. Central nervous system 
depression may result. 
Chronic Effects: None reported. 
FIRST AID 

Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least IS min. 

Skin: Quickly remove contaminated clothing. After rinsing affected skin with flooding amounts of water, wash it with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 

Ingestion: Never give anything by mouth to an unconscious or convubng person. If ingested, have a co~cious person drink 1 to 2 glasses of 

water, then induce vomiting with Ipecac syrup. 

After first aid, get appropriate in-plant, paramedic, or community medical support 

Physician's Note: Systemic acidosis may develop after ingestion. 

~--~----~ .. ~ .. --~--~~------~----~---------------------------------------------------·--------Section 7. Spill, Leak, and Disposal Procedures 
SpUIILeak: Notify safety personnel of spill or leak, evacuate all unnecessary personnel, remove all heat and ignition sources, and provide 

maximum explosion-proof ventilation. Cleanup personnel should prote,:t against vapor inhalation and skin and eye contacl Absorb small quanti

ties with paper towels. Place paper towels in a clean fume hood to completely evaporate. Bum the waste paper in a safe location away from all 

combustibles. Larger quantities can be absorbed with a noncombustible, inert ingredient and placed in closed disposal container.;. Follow appli

cable OSHA regulations (29 CFR 19!0.120). 

Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 

EPA Designations OSHA Designations 

RCRA Hazardous Waste (40 CFR 261.33): Not listed Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1) 

CERCLA Hazardous Substance (40 CFR 302.4): Not listed 

SARA Extremely Hazardous Substance (40 CFR 355): Not listed 

SARA Toxic Chemical (40 CFR 372.65): Not listed 
~~~~~~~~~~~~~~~--~~---------------------------------------------------------------~ 

Section 8. Special Protection Data 
~----------~---------------------------------------------------------------------------------------------

Goggles: Wear protective eyeglasses or chemical safety goggles, per 0:3HA eye- and face-protection regulations (29 CFR 1910.133). 

Respirator: FoUow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a NIOSH-approved respirator. For emergency or 

nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. 

Warning: Air-purifying respirator.; do not protect worker.; in oxygen-deficient atmospheres. 

Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contacL 

Venttlatlon: Provide general and local explosion-proof ventilation syswms to maintain airborne concentrations below OSHA PEL, ACGIH TLV, 

and NlOSH REL (Sec. 2) . Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its 

source.<10ll 

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 

Contaminated Equipment: Never wear contact lenses in the work. area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 

material from your shoes and equipmenL Launder contaminated clothing before wearing. 

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especiall) before eating, drinking, 

smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Store in tightly closed container.; in a cool, dry, well-ventilated, area away from all oxidizers, heat, sparks, or open 

flame. Protect container.; from physical damage. Do not store 2-butoxyethanol in aluminum containers. To prevent static ;parks, electrically 

ground and bond all container> and equipment used in shipping, receiving or transferring operations in production and storage areas. Use non

sparking tools. 
Engineering Controls: A void vapor inhalation and skin or eye contact with the liquid. Use only with adequate ventilation and appropriate 

personal protective gear. Institute a respiratory protection program with training, maintenance, inspection, and evaluation Use caution when 

handling this compound since it is readily absorbed through the skin to produce toxic effects. Practice good personal hygiene and lx>usek:eepin. 

procedures. Employees working with 2-butoxyethanol should be given preplacement and periodic medical exams which c:valuate the kidneys, 

liver, lungs, skin, and blood. Prevent exposing individuals with kidney disease or hematologic disorders. 

Transportation Data: 
DOT ID No.: 2369• 

~·~M~~~~~~n~~~l~is~~~d~in~49~~CFR~I~72=·~\0~1~,~-1~~~2~-b~u~to~x~y~e~~n~~~is~l~is;~~in~D~O~T~J;~~~rg~e~~?y~R~~~po~~~e~G~~~-~~~~~~~~~~~~~~~;~~r-~.----------
MSDS Collection References: 1-4,6-9, 12, 21, 23, 26, 38, 47, 59, 73, 79, 84, 85, 88, 89, 100, 101, 103, 124, 126, 127, 1~·4, 136, 137 

Prepared by: MJ Allison, BS; Industrial Hygiene Review: OJ Wilson, Cffi; Medical Review: W Silvennan, MD f4 
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Material Safety Data Sheets Collection: 

C§P Genium Publishing Corporation Sheet No. 323 
One Genium Plaza Ethylene Glycol 

Schenectady, NY 12304-4690 USA 
Revision: D, 9/92 (518) 377-8854 Issued: 11/80 

Section 1. Material Identification 39 
Ethylene Glycol (CI\OHCH

1
0H) Description: Derived by ~ydrolysis of ethylen~ o~de. or oxidatio_n of ethylene in the R 1 

~ presence of acetic acid ethylene diacetate with further hydrolysiS to the glycol (acetic ac1~ IS recy_cled m the proc::ess): Used I -
in antifreeze, hydraulic brake fluids, heal-transfer fluid; in printer, stamp pad, and ball-pomt pen ~; as a ch~~~~ mter- s 2• 

0 
mediate in production of ethylene glycol esters, ethers, and resinous products (polyC:Ster fibers & n~sm~), stabllaer ~n l~ex K 1 

.. Skin 
paints, deicer for planes and runways, solvent, softening agent for cellophane, subslitute for glyc~ne m many _apphcauons, absorption 

HMIS dehydraling agent fot natural gas, metal cleaning agent, and an industrial hu~ectant (promotes mOisture reten~on). 
Other Designations: CAS No. 107-21-1; 1,2- dihydroxy ethane; 1,2-ethane(llol; ethylene alcohol; ethylene dihydra1e; H 1t 

glycol; glycol alcohol; Lutrol-9; Macrogol400 BPC; Norkool; Tescol; Uc::ar 17. , . (1'3 • • 
F 1 
R 0 Manufacturer: Contact your supplier or distributor. Consult lalest ChetniCal Week Buyers Guide l for a suppliers list PPE:j: 

Cautions: Ethylene glycol vapor poses little harm due to its low vapor pressure but when healed or misted in an aerosol, inhal_ation t 01ronic 
with subsequent toxicity will occur.lngestion can cause serious problems ranging from central nervous system (CNS) depressiOn to effects 

kidney failure. The liquid is absorbed through the skin but generally in insufficient amounts to cause toxicity. It is combustible. t Sec. 8 

Section 2. Ingredients and Occupational Exposure Limits 
Ethylene Glycol. ca 100% 

1991 OSHA PEL 1992-93 ACGIH TL V 1985-86 Toxicity Data• 
Ceiling: 50 ppm (125 mg/m3) Ceiling: 50 ppm (127 mg/m3) Human, inhalation, TCLo: 10,000 mg!m3 caused watering eyes and cough. 

Human. lymphocyte: 320 mmol/L caused DNA inhibition. 
1990 NIOSH REL 1990 DFG (Germany) MAK Rabbit, skin: 555 mg (open patch test) caused mild irritation. 
None eStablished None established Rat, oral LDso= 4700 mg/kg; no toxic effect noted 

Rat, oral, TDt..,: 50 g/kg (6 to 15th day of pregnancy) caused specific develop-
mental abnormalities of the skin, blood, lymph, and musculoskeletal system. 

• See NIOSH, RTECS (KW2975000), for additional irritation, mutation, reproductive, and loxicity data. 

Section 3. Physical Data 
Boiling Point: 387 'F (197.5 'C) Density: 1.113 a1 25/25 'C; ethylene glycollwaler mixture (10.15%) =1.013, 
Freezing Point: 8.6 'F ( -13 'C); eJhylene glycollwaJer (50.18%) = ].()67 
mixture ( 10.15%)"' -3.5 "C, (58.37%) = 48 "C Water Solubility: Soluble 

Vapor Pressure: 0.()5 mm Hg at 68 'F (20 'C) Other Solubilities: Miscible with acetic acid, acetone, glycerol, pyridine, lower 
Saturated Vapor Density (Air= 1.2 kg/m3): -same as air aliphatic alcohols, aldehydes, and ketones; slightly soluble in ether: practically 
Surface Tension: 4~ dyne/em at 68 'F (20 'C) insoluble in benzene and hydrocarbons. 
Refraction Index: 1.432 a1 77 'F (25 'C) VIscosity: 26 cPa~ 59 'F (15 'C), 21 cP at 68 'F (20 'C), 17.3 cP a1 77 'F (25 'C) 
Molecular Weight: 62.08 

Appearance and Odor: Colorless, thick, hygroscopic (absorbs water easily), bitter-sweet tasting liquid. 

Section 4. Fire and Explosion Data··· ·.····· 
Flash Point: 232 'F (111 'C) CC IAutolgnltion Temperature: 748 'F (398 'C) I LEL: 3.2% v/v I UEL: None reported 

Extinguishing Media: Fight fire with dry chemical. water spray, carbon dioxide (C02), or 'alcohol-resistent' foam. Be aware thai water or foam 
may cause frothing. Unusual Fire or Explosion Hazards: Burning Rate= 1 mm/min. Ethylene glycol that is heated or misted in air moderate fire 
& explosion hazard. Special Fire-fighting Procedures: Because ftre may produce toxic thennal decomposition products, wear a self-contained 
breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighters' protective 
clothing provides only limited protection. Apply cooling water to sides of containers until well after fire is out. Stay away from ends of tanks. Do 
not release runoff frc:>m fue control methods to sewers or waterWays. 

Section 5. Reactivity Data ··.·•·······. 
Stablllty!Polymerb.atlon: Ethylene glycol is stable at room temperature in closed containers under normal storage and handling conditions. 
Hazardous polymerization cannot occur. It is very hygroscopic and absorbs twice its weight in Water at 100% relative humidity. 
Chemical IncompatlbUitles: Include chlorosulfonic acid, sulfuric acid, oleum, sodium hydroxide, phosphorus pentasulfide, silvered-copper wire 
(caused ignition), dimethyl terephthalate, titanium butoxide, causes ignition at room tempenture with chromium trioxide, potassium permanga-
nale, and sodium peroxide; causes ignition at 212 'F (100 'C) with ammonium dichromate, silver chlorate, sodium chloride, and uranyl nitrate. 
Conditions to Avoid: ExposW"e to heat, ignition sources, water (absorbs readily), snd incompatibles. 
Hazardous Products or Decomposition: Thermal oxidative decomposition of ethylene glycol can produce carbon dioxide (C0

2
), acrid smoke, 

and irritating vapors. 

Section 6. Health Hazard Data 
Carclnogenlclty: The IARC,064l NTP,069l and OSHA<164l do not list ethylene glycol as a carcinogen. 
Summary or Risks: Ethylene glycol vapor poses little hazard due to its low vapor pressure, but when heated or misted (in aerosol) it presents a 
s~&nil!cant he~~ ha.zard. Some irritation, cough, snd headache may occur from repeated exposure to vapors. Ingestion is rare in industrial 
s1~auons but 1f It O<:curs; CNS, cardiovascular, snd kidney effects are observed. SymptoiTIS range from a slight 'inebriation' to eventual kidney 
frulure and death. Slcin absorption occurs, although toxic amounts have not been reached in any human cases. Animal data is erratic, difficult to 
quantitate and thus lnakes it impossible to estimate toxic absorption levels in humans. Medical Conditions Aggravated by Long-Tenn 
Expos~re: ~NS, .cardiovascular, or kidney disorders. Target Organs: CNS, kidney, cardiovascular system. eyes. Primary Entry Routes: 
Inhalauon, mgesuon, skin and eye contact 
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Sfftion 6. Health Hazard Data 
Acute Effects: VaJXlr inhalation is generally not a problem unless heated or misted but exJXlsure to vaJXlrs over an extended time period has 
~aused throat irritatioD: .U:d ~eadache (volunteers exposed to _12 ppm, 20 to 22 hr/day/4 wk), more pronounced irritation (56 ppm), and 
mtolerable cough and trntauon (80 ppm). When heated or mtsted, ethylene glycol has produced nystagmus (rapid, invoh:mary, eye move
ment) and coma. Ingestion can cause serious problems and effects are in three stages. The 1st begins- 12 hr JXlSt-ingestion and is predomi
nated by CNS effects. Symptoms include nystagmus, some or complete paralysis of eye muscles, swelling and protrusion of the eyes 
blindsJXlt, depressed reflexes, and convulsions. Stage two affects cardiovascular/pulmonary system with mild hypenension, rapid hean beat, 
increased respiration, and widespread capillary damage. If patient survives fust two stages, kidney complications resulting in necrosis and 
renal failure occur 24 to 72 hr post-ingestion. Other effects include metabolic acidosis and meningoencephalitis (inflammation of the brain 
and meninges). The minimum human lethal oral dose is 100 mL. 
Chronic Effects: Repeated small exposures by any route can cause severe kidney problems. 
FIRST AID 
Eyes: Do nor allow victim to rub or keep eyes tightly shut. Gently lift e)·elids and flush immediately and continuously wi:h flooding amounts 
of water until transported to an emergency medical facility. Consult a physician immediately. Skin: Quickly remove cont;uninated clothing. 
Rinse with flooding amounts of water for at least 15 min. Wash exJX>sed area with soap and water. For reddened or blistered skin, consult a 
physician. Inhalation: Remove exposed person to fresh air and support ·breathing as needed. Ingestion: Never give anything by mouth to an 
unconscious or convulsing person. Contact a poison control center and unless otherwise advised, have that conscious and alert person drink I 
to 2 glasses of water and induce vomiting. Note to Physicians: Give sodium bicarbonate intravenously to treat acidosis. Urinalysis may show 
low specific gravity, proteinuria, pyuria, cylindruria, hematuria, calcium oxide, and hippuric acid crystals. Ethanol can be used in antedotal 
treatment but monitor blood glucose when administering ethanol because: it can cause hypoglycemia. Consider infusion of a diuretic such as 
mannitol to help prevent or control brain edema and hemodialysis to remove ethylene glycol from circulation. 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Notify safety persormel, isolate and ventilate area, remove hc!at and ignition sources, deny entry, and stay upwind. For small 
spills, take up with earth, sand, vermiculite, or other absorbent, noncombustible material and place in suitable container. For large spills, dike 
far ahead to contain for later reclamation or disJX>sal. Follow applicable OSHA regulations (29 CFR 1910.120). Ecotoxlclty Values: Goldfish 
(Carassius auralus), LDso = > 5000 mg/I../24 hr; guppies (Poecilia reticulata), LCso = 493,000 ppm/7 days; rainbow trout, LCso = 18,500/L/ 
96 hr. Environmental Degradation: In water, ethylene glycol completely biodegrades in typical river water in 3 days (2C'C) and 7 days (8 
'C). On land, it leaches into the soil and rapidly biodegrades. In air, ethylene glycol exists in the vapor-phase and reacts with hydro>lyl radicals 
with a half-life of 2 days. Disposal: Spray waste into an incinerator or bum in paper packaging. Contact your supplier or a licensed contractor 
for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations . OSHA Designations 
RCRA Hazardous Waste (40 CFR 261.33): Not hsted Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 
CERCLA Hazardous Substance (40 CFR 302.4): Not listed 
SARA Extremely Hazardous Substance (40 CFR 355), TPQ: Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 

Section 8. Special Protection Data 
~--~~~--~~----~----~--~~~----~----~c~------~------~----~--~~~·~~~~-------

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Because contact lens use in industry is controversial, establish your own policy. 
Respirator: Seek professional advice prior to resp\fator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if 
necessary, wear a MSHNNIOSH-approved respirator. Select respirator based on its suitability to provide adequate worker protection for 
given working conditions, level of airborne contamination, and presence of sufficient oxygen. For emergency or nonroutinc! operations 
(cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning.' Air-purifying respiralors do not protect workers in oxygen
deficienl a1mospheres. If respirators are used, OSHA requires a respiratory protection program that includes at least: medical cenification, 
training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage~ areas. 
Other: Wear chemically protective gloves, boots, aprons, and gauntlets made of narural or nitrile rubber or Neoprene to prevent skin contact 
Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concentrations below the OSHA P~L (Sec. 2). Local 
exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at its source.· 103l 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Separate contaminated work clothes from street clothes and launder before reuse. Remove thi!; material from 
your shoes and clean PPE. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, 
drinking, smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Prevent physical damage to containers. Store in a cool, dry, well-ventilated area away from heat, ignition sources, 
and incompatibles (Sec. 5). 
Engineering Controls: To reduce JXltential health hazards, use sufficient dilution or local exhau~t ventilation to control airbo~e contami
nants and to maintain concentrations at the lowest practical level. To prevent static sparks, electncally ground and bond all ·~utpment used 
for and around ethylene glycol. 
Administrative Controls: Consider preplacernent and periodic medical exams of exposed workers with emphasis on the CNS, cardio
pulmonary system, and the kidneys. If ethylene glycol is to be heated or mt!Chanically agitated, exposed workers should protect against vapor 
inhalation. ---

Transportation Data {49 CFR 172.101) 

DOT Shipping Name: Combustible liquid, n.o.s. 
DOT Hazard Class: Combustible liquid 
ID No.: NAI993 
DOT Packing Group: HI 
DOT Label: None 
Special Provisions (172.102): Tl 

Packaging Group 
a) Exceptions: 173.150 
b) Nonbulk Packaging: 173.203 
c) Bulk Packaging: 173.241 

Quantity Limitations 
a) Passenger, Aircran, or Railcar: 60 L 
b) Cargo Aircraft Only: 220 L 
Vessel Stowage Requirements 
a) Vessel Stowage: A 
b) Other:--

MSDSCoU~ctio11 References: 73,100,101, 103,124,126,127,132,133,140,159, 162,163,164,167,168,174, 176 
Prepared by: M Gannon, BA: Industrial Hygiene Review: D Wilson, OH; Medical Review: AC Darlington, MD 
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Material Safety Data Sheets Collectwn: 

<§P 
Genium Publishing Corporation 

1145 Catalyn Street 
Schenectady, NY 12303-1R36 USA 

(518) 377-8854 

Sheet No. 73 
Zinc Metal/Powder 

Issued: 7/80 Revision: A, 11/89 

Section 1. Material Identification 
Zinc :WetaVPowder Description: A metallic clement extracted from orcs which arc first roasted to form zinc oxide and 
then: 1) the zinc oxide is leached from the roasted material with sulfuric acid to form a zinc sulfate solution which is 
electrolyzed in cells to deposit zinc on cathodes and 2) the zinc oxide is reduced with carbon in retorts (distilling vessels) 
to yield distilled and condensed zinc. Used as ingredient in alloys such as brass, bronze. and die-casting alloys; galvanizing 
sheet iron; for electrical apparatus, especially castings. building materials, dry cell batteries, automotive equipment, 
household utensils, railroad car linings; as a fungicide; in nutrition (essential growth clement); as reagent in analytical 
chemistry; in bleaching bone glue, manufacturing sodium hydrosulfite, and insulin zinc salts. 
Other Designations: Blue powder; spelter; granular zinc; jasad; merrillite; pasco; Zn; CAS No. 7440-66-6. 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemica/week Buyers' Guide (Genium ref. 73) 
for a suppliers list. 

Section 2. Ingredients and Occupational Exposure Limits 
Zinc metaVpowder, ca 99% 

Toxicity Datat 

R 1 
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OSHA PEL 
None established* 

ACGIH TLV, 1989-90 
None established* 

l\'IOSH REL, 1987 
None established* Human, inhalation, TCLo: 124 mg/m3/50 111Jn, 

pulmonary system effects 

• The current OSHA standard and ACGlli (1989-1990) 1W A for zinc oxide (ZnO) fumes is 5 mg/m'. The ACGIH 1W A for zinc oxide dust is 10 mg/m'. prov1ding 
that total contains no asbestos and is <I% crystalline silica. J'I.10SH has recommended a I 0-hr 1W A of 5 mg/m' and a ceiling level of 15 mg/m' (15-min sample) 
for zinc oxide fwne. The 11. V-lW A level was set to prevent metal fwne fever. 
t See NIOSH, RTECS (ZG8600000), for additional data with references to irritative effects. 

Section 3. Physical Data 
Boiling Point: 907 'F (1663 'C) 
:\telling Point: 419 'F (787 'C) 
Vapor Pressure: 1 mm Hg at 909 'F (487 'C) 
llrinell Hardness: 31 

Atomic Weight: 65.37 glmol 
Specific Gravity (H

2
0 = 1 at 39 'F (4 'C)): 7.13 at 77 'F (25 'C) 

Water Solubility: Insoluble 
Index of Explosibility, Zn Powder (<0.1 weak,> 10 severe): 0.1 

Appearance and Odor: Bluish-white lustrous metal, also finely divided forms. 

Section 4. Fire and Explosion Data 
Flash Point: None reported IAutoignition Temperature: Cloud, 1256 'F (680 'C);* dust layer.jLEL: Dust cloud explosion.llJEL: None rcpurlc'c! 

860 'F (460'C);• powder, 650 mJ* I 0.5 oz/ft3 I 
Extinguishing Media: Use special dry chemical or clean dry sand. Never use C02' Using a direct stream of water may scatter the frre or d1 ~per>..: 
dust, creating a potentially explosive mixture if exposed to heat or ignition sources. A water spray may be used to cool fire-exposed container-; 
and disperse vapors. 

Unusual Fire or Explosion Hazards: Flammable hydrogen gas is liberated by reaction with alkali hydroxides (sodium. potassium, and calcit1m 
hydroxides), acids, or even water (when material is in dust form) and is an explosion hazard in a confined space. In a fire, zinc may melt. 
vaporize, and bum to form ZnO fumes (Sec. 2). 

Special Fire-fighting Procedures: For major frres, or if large quantities of this material are involved, fire fighters should wear appropriate 
protective clothing and respiratory protection. Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the prcssur.:
demand or positive-pressure mode. 

• Zinc dust refers to the product of zinc vapor condensation, and zinc powder to the product of molten zinc atomization (Zinc Dust and Zinc Powdu: Their 
Production, Properties, and Application:r, B.C. Hafford, W.E. Pepper, and T.B. Uoyd, 1982). Dust 100% thru 74-Jlm sieve; a 0.96-J spark can ignite a cloud lh~ 
ignition temperature in CO, is 896 'F ( 480 'C). The reaction temperature in a nitrogen atmosphere is 1112 'F (600 'C). 

Section 5. Reactivity Data 
Stability/Polymerization: Zinc is stable in dry air at room temperature. Moist zinc dust can react exothermically and ignite spontaneously in :J.ir. 
Hazardous polymerization cannot occur. 

Chemical Incompatibilities: Zinc dust is an explosion hazard when reacted with acids, chlorates, oxidizing agents (sulfur and oxygen), halogc· 
nated hydrocarbons, hydrazine mononitrate, hydroxylamine, ammonium nitrate, barium dioxide, barium nitrate, cadmium, performic acid. 

manganese chloride, nitric acid, ethyl acetoacetate and tribromoneopentyl alcohol, tellurium. carbon disulfide, lead azide, magnesium and hMium 
nitrate and barium dioxide, selenium, sodium peroxide, potassium nitrate, and water. In humans, a toxic effect results from inhaling 124 m),!/ml ,,1 
zinc mctaVpowder for 50 min. 

Hazardous Products of Decomposition: Thermal oxidative decomposition of zinc can produce highly toxic fumes. Above 999 'F (537 'C J 

vaporized zinc bums in air with a blue-green flame to produce zinc oxide fumes. 
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Section 6. Health Hazard Data 
Carcinogenicity: Neither the NTP, !ARC, nor OSHA lists zinc as a carcinogen. --
Summary of Risks: Zinc is relat~vely nont~xic, but when combined with other materials such as oxygen or mineral acids, the resulting com
pounds can have t?x1c effects. It IS not read1ly ~bs?rbcd tJ_rrough the ski~, gastrointestinal (GI tract), or lungs. Although most inorganic zinc com. 
pounds are potential causes of gastroentenc 1rntat1on, a h1gh-lcvel dose IS relatively nontoxic when ingested. Zinc is considered essential to life 
Ingestion of soluble salts may cause nausea and vomiting. sluggishnesl., and light-headedness. Inhalation of zinc fumes normally generated by 
Lmc an~ extrem_e heat may cause metal fume jever, which is accompanied by throat dryness and irritation, coughing, weakness, dyspnea, and 
generahzed aching that generally passes w1thm 24 hr. These symptoms usually begin 3 to I 0 hr after exposure and resolve within 24 to 48 hr. In
halation of zinc dust may cause mild irritation to the upper respiratory tract. Prolonged skin contact with zinc may cause a mild, drying dermatitis. 
\ledical Conditions Aggravated by Long-Term Exposure: Since metallic zinc particulates can be considered a nius;mce dust, repeated 
inhalation of zinc dust could lead to respiratory complications. 
Target Organs: Respiratory system. 
Primary Entry: Inhalation. ingestion. 
Acute Effects: Metal fume fever is an acute, self-limiting condition, w:.thout recognized complications, aftereffects, or chronic forms. Symptoms 
appear several hours after exposure. Removal from exposure normally 1Jleviates symptoms with no residual or chronic effects. A degree of 
tolerance may result from continued exposure, but is quickly lost after a day or two of nonexposure. 
Chronic Effects: Zinc and zinc powder have little history of causing chronic effects. 
FIRST AID 
Eyes: Flush irrunediately, including under the eyelids, gently but thoroughly with flooding amounts of running water fer at least 15 min. 
Skin: After rinsing affected area with flooding amounts of water, wash it with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious person drink I to 2 glasses of 
wJter, then induce repeated vomiting until vomit is clear. Physician's l':ote: Calcium disodium cdetate (CaNa

1
-EDTA) has been used medically 

to increase the rate of zinc removal from the body; however, this usually results from chronic fume exposure or exposure to zinc salts, not to zinc 
metal powders. 
,\fter first aid, get appropriate in-plant, paramedic, or community medical attention and support. 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Notify safety personnel of powder spills. Eliminate all heat and ignition sources. Cleanup personnel should protect against dust 

inhalation and eye contact. Use nonsparking tools for cleanup. Sweep or otherwise place the spilled material in an appropriate, pressure-vented, 
dry-metal container (with lid) for later disposal. Container should be pressure vented. Avoid creating airborne dust conditions. 
Disposal: Contact your supplier or a licensed contractor for detailed recorrunendations. Follow applicable Federal. state, and local regulations. 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000, Subpart Z): Not listed 

EPA Designations 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 

Listed as a CERCLA Hazardous Substance'" (40 CFR 302.4), Reportabl•! Quantity (RQ): 1000 lb (454 kg)['" per Clean Water Act, Sec. 307(a)) 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 

Zinc (fume or dust) is listed as SARA Toxic Chemical (40 CFR 372.65) 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: For zinc oxide dust or fume concentrations up to 50 mg/m3 and 250 mg/m3, use, respectively, a fume (high-efficiency particulate) 
respirator or an air-supplied or self-contained respirator with a full facepiece. Follow OSHA respirator regulations (29 CFR 1910.134 ). For emer
gency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. 
Warning: Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact. 
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below established TLVs-TW As 
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by eliminating it at its source (Genium 

ref. 103 ). 
Sarety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Launder 
contaminated clothing before wearing. Remove this material from your shoes and equipment. Wash thoroughly before changing to street clothes. 

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especiaJ:!y before eating, drinking. 

smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Store in covered metal containers in a dry, well-ventilated, low fire risk area. Protect containers. from physical damage. 

Never store with acids, halogenated hydrocarbons, or strong alkalis. 
Engineering Controls: Avoid breathing dust or fumes. Use good housekeeping and cleaning techniques to minimize airborne particulates and to 

prevent dust accumulation. Provide suitable training in personal hygiene and in the cause and effect of metal fume fever. Prevent exposure of 

workers with respiratory problems or gastrointestinal disorders. 
Transportation Data (49 CFR 172.102) 

f\10 Shipping Name: Zinc, powder or dust, nonpyrophoric IMO Shipping Name: Zinc, powder or dust, pyrophoric 

I\ tO Hazard Class: 4.3 D10 Hazard Class: 4.2 
f\10 Label: Dangerous when wet 1\10 Label: Spontaneously combustible 

1\tDG Packaging Group: II I\1DG Packaging Group: II 

MSDS Collection References: 2, 4-11, 24, 31, 39-41, 80, 8!.84,85,91, l 09 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: Warren Silverman, MD 
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Material Safety Data Sheet No. 219 

<§P From Genium's Reference Collection 
SODIUM METAL Genium Publishing Corporation 

1145 Catalyn Street 
Schenectady, NY 12303-1836 USA 

GENIUM PUBLISHING CORP. Issued: November 1987 (518) 377-8855 

SECTION 1. MATERIAL IDENTIFICATION 24 

'tatcrial :'\arne: SODIUM METAL 

~ Description (Origin/Uses): Prepared industrially in Down cells andin Castner cells. Used as a dehydrating agent., 
nuclear reactor coolant., reducing agent., conductor m cables, and m orgamc synthests; nonglare hghtmg for 
highways, radioactive forms in tracer studies and medicine. HMIS 

Other Designations: Natrium; Sodium; Sodium, Metallic; Na; NIOSH RTECS No. VY0686000; 
H 3 
F I R 2 CAS No. 7440-23-5 
R 2 I NA 

'1anufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemica/week PPG* s 4 
Buyer's Guide (Genium Ref. 73) for a list of suppliers. *Sec sect. 8 K l 

SECTION 2. INGREDIENTS AND HAZARDS % EXPOSlJRE LIMITS 
Sodium Metal, CAS No. 7440-23-5 ca 100 Element Sodium: No Exposure Limits 

Sodium plus water yields sodium hydroxide (NaOH), having the CAS 
Established 

No. 1310-73-2 and the NIOSH RTECS No. WB4900000 with the following No Toxicity Data is available for 
exposure limits: element sodium; however, as 

Thyroxime, monosodium salt, 
ACGIH TLV, 1987-88 D-: Rabbit., Oral, TDLD: 15 mg/kg 
Ceiling TLV: 2 mglm' 

OSHA PEL 
8-HrTWA: 2 mglm' 
NIOSH REL 
15-Min Ceiling: 2 mglm' 

SECTION 3. PHYSICAL DATA 
Boiling Point: 1621 "F (883"C) Melting Point: 208'F (98'C) 
Water Solubility: Reacts Violently with Water M:olecular Weight: 22.99 Grams/Mole 
Specific Gravity (H:O = 1): 0.968 pH: Water Solution Alkaline (pH > 7) 

Appearance and Odor: Malleable (soft), silver-white solid, oxidizes rapidly in air; waxlike at room temperature. Odorless. 

Comments: Solvent solubility: sodium decomposes in alcohol; it is insoluble in ether and benzene, and it dissolves in liquid ammonia to 
produce a blue solution. 

SECTION 4. FIRE AND EXPLOSION OAT A LOWER UPPER 
Flash Point and Method Autoignition Temperature Flammability Limits in Air Not Not 

Flammable Solid 250°F (121 OC) Not Applicable Applicable Applicable 

Extinguishing Media: Do not use water, "alcohol" foam, carbon dioxide, or halogenated extinguishing agents (Halon1l) to put out a fire 
involving sodium metal. Use graphite powder, soda ash, powdered sodium chloride, or suitable dry powder (Met-L-XJ) or G-1"' graphite 
powders). Pails are adequate for storing extinguishing agents if the material is kept dry. Unusual Fire/Explosion Hazards: Sodium 
metal is extremely dangerous in contact with moisture or water and releases hydrogen with sufficient heat to cause ignition or explosion. It 
ignites spontaneously in air or with oxygen, and it bums violently accompanied by explosions that can cause the material to spatter. 
Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-
demand or positive-pressure mode. Fire fighters should move containers from the fire area if possible (see Genium ref. 85). Sodium metal 
may reignite after the fire is extinguished. Keep it away from drains or sewers; it may create an additional fire hazard. Preplanning and 
placement of correct extinguishing media is required. Comments: This material is dangerous when exposed to air in a heated environment 
(fire); it will emit tox.ic fumes of sodium oxide, which will react with water to produce heat, hydrogen gas, and f1ammable vapors. 

SECTION 5. REACTIVITY DATA 
Sodium metal is not stable and may readily undergo violent chemical change without detonation. 1t will react violently or explosively with 
water, and it reacts spontaneously in air. Chern ical Incompatibilities: Sodium metal reacts vigorously or explosively with oxidizing 
agents. The following materials may cause an explosive reaction: acids (hydrochloric acid, hydrogen fluoride, nitric acid [fuming], and 
sulfuric acid); air; halides such as aluminum bromide, magnesium chloride, aluminum fluoride, and mercuric iodide; carbon dioxide; 
ammonia; chlorinated hydrocarbons; hydrogen peroxide; lead oxide; phosphorus; potassium oxides; sulfur; sulfur dioxide; and especially 
water. Conditions to Avoid: Avoid exposing this material to air or moisture. It may ignite spontaneously if it is exposed to moist air. Its 
violent reaction with water will produce hydrogen gas. Hazardous Products or Decomposition: Sodium metal may release these 
toxic fumes when decomposed: sodium oxide, which can react with moisture or steam to prcduce heat; sodium hydroxide (corrosive); and 
f1arnmable hydrogen gas. 
Comments: This material is dangerous when exposed to moisture! Keep it dry at all times. 

Copynght e 1987 Geruum Pub! !Siting Corpontion. 
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SECTION 6. HEALTH HAZARD INFORMATION 
Sodium metal is !!Ot listed ~sa carcinogen by the NTP, !ARC, or OSHA. 
~umma_ry of R1sks: Thts Jl!atenalts harriUul or fatal if swallowed, inhaled, or absorbed through the skin and mucous membranes. It 
IS corr'?stve to skin and body tissue. InhalatiOn may cause upper respiratory tract irritation, int1ammation, and pulmonary damage. It may 
react \"tolently and explosively on contact wtth wet ttssue and generate heat with resultant chemical and thermal bums. The effects of 
low-dosage exposure are usually reverstble after exposure has ended. \ledical Conditions Aggravated by Lon~:-Term 
Exposure: None reported. Ta_rget Organs: Eyes, skm, mucous membranes, respliatory tract. Primary Entry: Skin and eye 
contact. Acute Effects: SodiUm metal IS corrostve to body tissue. Alkalies penetrate the skin slowly, t~erefore the extent of damage 
~epen_ds on the amount and duratton of exposure. It may cause burns, ulcerat10ns, and tissue death (necroSIS). Its fumes are highly 
liT!tatmg. Eye contact will cause bums, conJuncttvttts, corneal damage, and corneal opactftcatlOn wtth possible blindness. Inhalation of 
dusts or fumes wtll cause shortness of breath .. headache, nausea and vomiting, and nose and respiratorY trat:t irritation (pneumonitis). If 
swallowed, thts t:natenal wtU cause severe pam, vom1tmg, dtarrhca, ~nd posstble collapse. Chronic Effects: This material may cause 
chrome dennaUtl~, mucous membrane Imtauon, and lung damage. Corrostve effects may result in permanent impai.rment. 
FIRST AI~: Eye Contact. Flush c_yes, mcludmg under the evehds, promptly and gently with plenty of running water for 15 
rru~utes. Skm C_ontact. Remove sodtum metal:conwmmated cfothmg tmmedtately. Wash the affected area with mild soap and water 
until a)l the ~hemtcalts ret:noved . .In case of cherrucal burn, treat as mdtcateD. Inhalation. Remove victim to fresh air. If he is not 
breathmg, gtve hi!Jl arttftctal rcsptrattC?n, preferably mouth to mouth.lf breathing is difficult, give him oxygen. Ingestion. If 
swallowed, and VI~t1m IS consciOUS, g1ve htm water or rrulk. Never gtve anythmg by mouth to someone who is unccnscious. 
Comments: ?odiUm metal reacts With mOisture to form sodlllm hydroxtde, wntch IS a severe eye, skin, and mucous membrane irritant. 
Exposure to thts may cause permanent eye and skin damage. 

GET ~1EDICAL HELP (I~ PLA~T, PARA\tEDIC, C0\1\lU~ITY) FOR ALL EXPOSL:RES. Set~k prompt 
medical assistance for further treatment, observation, and support after first aid. 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
Spill/Leak: Do not touch spilled sodiUm metal. Shut off ignition sourct:s. Do not get water on spilled material or inside material"s 
container because of the danger of violent and explosive reactions. Shovel small dry spills into a clean, dry container and cover it. Wear 
an SCBA and heavy chemical-resistant gloves. 
Waste Disposal: Do not dilute a spill with liquid or dis post: of it down any open drain or sewer. Contact your supplier or a licensed 
contractor for recommendations. Follow Federal, state, and local regulations. 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000 Subpart Z): Not Listed 
EPA Designations (40 CFR 302.4) 
RCRA Hazardous Waste, No. D003 (Reactivity) 
CERCLA Hazardous Substance, Reportable Quantity: 10 lbs (4.54 kg) 
Comments: CERCLA Ratings (Scale 0-3): Health: 3; Fire: 1; Reactivity: 2; Persistence: 3 

SECTION 8. SPECIAL PROTECTION INFORMATION 
Goggles: Follow the eye- and face-protection guidelines of 29 CFR 19 I 0. 133. Wear chemical splash-proof and d·Jst-resistant safety 
goggles and/or faccshield with approved safety glasses to prevent eye and face contact. There is a potential for violent spattering when 
using sodium metal. Gloves: Wear appropriate, heavy-duty, chemical-resistant gloves. Respirator: Where high levels of sodium 
metal dust, fume, or sodium hydroxide may exist, wear the self-contained breathing apparatus described in section 4. Other: Wear 
protective chemical-resistant apron, boots, and other appropriate protective clothing. Ventilation: Use sodium metal only under a 
chemical fume hood, under localized ventilation, or where general dilution ventilation is adequate. 
Safety Stations: Make eyewash stations, washing facilities, and !afety showers available in areas of use and handling because sodium 
metal is corrosive to eyes and body tissue. 
Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may absorb irritants, and all lenses concentrate them. 
Particles may cling to contact lenses, causing corneal injury. 
Comments: Practice effective personal hygiene. Keep this material off of your clothes and equipment. Avoid transferring this material 
from hands to mouth while eating, drinking, or smoking. Do nor smoke, eat, or drink in any immediate work area. Avoid all contact with 
sodium metal. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
Storage Segregation: Store sodium meta~ away from sourc~s of heat, ignition, w~ter, and_ot~er liq~ids. Sto~e it away from_ oxidizers. 
Special Handling/Storage: Protect contamers against phystcal damage. Store thts matenal m alittght contamers under an mert 
atmosphere such as nitrogen or in naphtha or a similar liquid that dot:s not contain water or free oxygen (e.g., coal ~II. kerosene, or other 
liquid hydrocarbons). Never store sodium metal under halogenated hydrocarbons such as Fre?n~. methylen~ chlond~, ?r 1~ 1,1-tnchlo
roethane. The storage media is itself a hazard; handle it appropriately. An isolated, well-venulated, frre-n:ststan~ build1~g IS recoiD?lended 
for large-quantity storage. Do not store it where automatic sprinklers are present or where water o~ steam IS n:adtl~ avail~ble .. Provtde 
enough heat in the storage area to keep material sufficiently dry from condensating moisture. Prov~de appropnate flie extmgutshers for the 
storage area. Water contamination of storage tanks, reactor vessels, etc., must be scrupulously avotded a~ al~ costs .. Comments: In the 
absence of water, oxygen, or halides, sodium metal is safe to handle. Remove only that ll.lllount of !llate~altmmedtately ne~ed from th~ 
storage area. Use a metal container with tightly fitting lid for transport. Warning: SodiUm metalts a htghly reactive matenal and requlies 
a sustained, conscientious effort by all who work with it for its safe use. 
Transportation Data (49 CFR 172.101-2) 
DOT Hazard Class: Flanunable Solid 
DOT Label: Flammable Solid; Dangerous When Wet 

DOT Shipping ~arne: Sodium Metal 
nto Label: Dangerous When Wet 

DOT ID ~o. UN1428 
1\10 Class: 4.3 

References: 1-11, 18, 24, 37, 39, 44, 73, 82, 84,87-94. OWtPJI 

Judgments as to the suJtabJIJty of informatiOn haem for purchaser"s purposes are 
necessarily purchaser·s respons1bihty. Therefore, although reasonable care has 
been taken in the preparation of such informatiOn, Gem urn Pubhsh1ng Corp. 
extends no warran!Jes, makes no representatJOr.s a;;d «Ssumes no respons1b!lity 
as to the accuracy or suJtabJhty of such 1nforrnatJOn for appl1cation to 
purchasers intended purposes or for conseq•Jences of 11S U5e. 
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Material Safety Data Sheet No. 221 

From Genium's Reference Collection 
Genium Publishing Corporation eJiP CALCIUM METAL 

1145 Catalyn Street 
Schenectady, NY 12303-1836 USA 

(518) 3 77-8855 Issued: November 1987 GENIUM PUBLISHING CORP. 

SECTION 1. MATERIAL IDENTIFICATION 
:\laterial :\arne: CALCIUM METAL 

Description 1 Ori~in/l:ses): Produced by electrolysis of calcium chloride. Used in alloys of aluminum, copper, 
and lead. 

Other Designations: Calcicat; Calcium; Ca; NIOSH RTECS No. EV8040000; CAS No. 7440-70-2 
HMIS 
H 1 

24 

R 2 :\lanuracturer/Supplier: Cont:lct your supplier or distributor. Consult the latest edition of the Chemica/week 
Buyer's Guide (Genium ref. 73) for a list of suppliers. 

F 
R 2 
PPG* 

I NA 
s 3 

SECTION 2. INGREDIENTS AND HAZARDS 
Calcium Metal, CAS No. 7440-70-2 

Calcium plus water yields calcium hydroxide, Ca(OH)
2

, having the 
CAS No. 1305-62-0 and the NIOSH RTECS No. EW2800000 with the 
following data: 
ACGIH TLV, 1987-88 
TLV-TWA: 5 mglm' 

SECTION 3. PHYSICAL DATA 
lloiling Point: 2703°F (1484°C) 
Water Solubility: Reacts Violently with Water• 
Specific Gravity (H

1
0 = 1): 1.5 

*Soluble in wau:r forming the hydroxide; soluble in acids forming salts. 

% 
100 

*Sec sect. 8 K 0 

EXPOSURE LIMITS 
Element Calcium: No Exposure Limits 
Established 

Artificial Isotopes: •sea and" Ca pose 
a radiation hazard; they emit gamma 
radiation. 

Melting Point: 1542'F (839T) 
Molecular Weight: 40.08 Grams/Mole 
pH: Water Solution Alkaline (pH> 7) 

Appearance and Odor: Silver-white, crystalline, lustrous metal; tarnishes to blue-gray-white on exposure to air. Odorless. 

Comments: Calcium metal is soluble in alcohol, ammonia, and dilute acids. 

SECTION 4. FIRE AND EXPLOSION DATA LO\VER UPPER 
Flash Point and Method Autoignition Temperature Flammability Limits in Air Not Not 

Flammable Solid Not Applicable Not Applicable ·- Applicable Applicable 
Extinguishing :\1edia: Do not use water, foam, or halogenated hydrocarbons such as Halon~ or carbon tetrachloride to extinguish fires 
involvmg calcium metal. Carbon dioxide and dry chemical are ineffective. Use only graphite powder, soda ash, powdered sodium chloride, or 
an appropriate metal-firc-extin~uishing dry powder such as Met-L-X<~>. For large fires, withdraw from the area and let the fire bum (see 
Gemum ref. 85). Unusual F Jre/Exploston Hazards: Calcium metal is a Tiammable solid. It is extremely dangerous when wet; keep it 
dry. This material forms calcium hydroxide and hydrogen gas (explosion hazard) when wet. It may form toxic fumes of calcium oxide. This 
substance can also develop explosive pressures in closed con tamers. It reacts with wet extinguishing agents (water, alcohol, halogens, and 
possibly carbon dioxide). Its contact with alkali hydroxides or carbonates may result in detonation. Special Fire-fighting Procedures: 
Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode. Fire 
fighters should move containers from the fire area if this can be done without risk. Do not use water or foam! Use dry_powders only. Fire 
fighters should wear full protective gear. This kind of fire may produce irritating or poisonous gases. Comments: Finely divided calcium 
metal particles may ignite spontaneously in air or oxygen at room temperature. Fires may reigmte after they have been extinguished. Runoff 
of waste material into a sewer or drain may create an additional fire or explosion hazard. 

SECTION 5. REACTIVITY DATA 
Calcium metal is not stable. Hazardous polymerization is not known to occur. 

Chemical Incompatibilities: Hazardous reactions involving this material occur with air, moist air, water, acids, strong oxidizing agents, 
alcohols, and halogens. Contact with alkali hydroxides or carbonates may cause detonation. 

Condit ions to A Yoid: This material may ignite spontaneously if exposed to air or kept in the presence of moisture. Store in airtight 
containers or under oil (see sect. 9). Calcium metal can develop explosive pressures in containers; keep them dry at all times. 

Hazardous Products or Decomposition: Toxic calcium oxide fumes, which can react with water to produce heat, calcium hydroxide 
(corrosive), and nammable hydrogen gas (explosion hazard). 

Comments: Calcium metal reacts with water considerably less than sodium metal does. 

Copyn~t 4:> i9~7 Gcruum Pubil51ung Corporation. 
Any commcr..:Jal U.!C' or reproduction w1lhout lhc publi.Jher's pcrmin1on i;s prohibited. 



No 221 CALCIUM METAL 11187 

SECTION 6. HEALTH HAZARD INFORMATION 
Calcium metal is not listed as a carcinogen by the NTP, !ARC, or OSHA. 
Sum mary of Risks: This material is harmful or fatal if swallowed; inhaled as a mist (calcium hydroxide), dust, or fume; or absorbed 
throcgh the skin or mucous membranes. Solid calcium metal will cause skin and eye bums because it reacts with .:noisture to form 
corrosive calcium hydroxide. Fumes from burning calcium metal (calcium oxide) are highly irritating to skin, eyes, and mucous 
membranes, including the upper respiratory tract. Medical Conditions A~gravated by Lon~:-Term Exposure: None rcp<JrLed. 
Target Organs: Eyes, skin, mucous membranes (upper respira~Jry tract). Primary Entry: Inhalation, ingestion, skin and eye 
contact. Acute Effects: Corrosive and irritating to body tissue. May cause skin burns and corneal damage. Inhalation of dust or fume 
may cause rcspiratmy irritation, cough, difficulty in breathing (dy:;pnea), and chemical pneumonitis. Chronic Effects: Prolonged 
inhalation of dust or fume may cause severe mucous membrane irritation, chemical pneumonitis. 
FIRST AID: Eye Contact. Flush eyes, including under the eyelids, promptly and gently with pknty of running water for 15 
minutes. If burns are present seek medical help immediately. Skin Contact. Remove calcium metal-contaminated mat~rial immedi
ately with a dry cloth. Wash with large amounts of water until all of the chemical is removed. In case of chemical bum, treat as indJCated. 
Inhalation. Remove victim to fresh air; restore and/or support his breathing as needed. Keep him warm and at rest. Ingestion. If 
swallowed, and victim is conscious, give him large amounts of water to dilute the alkali. Do not induce vomiting. A gastric lavage can be 
used by trained staff. Never give anything by mouth to someone v<ho is unconscious. 

GET :\tEDICAL HELP (li\ PLAi\T, PARAMEDIC, COM:\-tUJiilTY) FOR ALL EXPOSURES. St!ek prompt 
medical assistance for further treatment, observation, and support after first aid. 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
Spill/Leak: Do not touch spilled calcium metal. Wear protective apparel. Do not smoke or place name or ignition sources ncar a spill 
area. Do not allow water to t.ouch spilled material or t.o get inside containers. Usc a cover (plastic sheet) t.o prevent water or rain from 
dissolving spilled material or t.o prevent its spreading. Isolate haza:d area and keep nonessential personnel away from spill or leak site. 
Shovel small dry spills into a dry container and cover it tightly. Move containers away from spill t.o a safe area. Take up small spills with 
sand or an absorbent material and contain it as des::ribed above. Dlke the flow of large calcium metal and water spills with soil, sandbags, 
or concrete. Keep the waste from entering drains or open sewers. Wear fully protective gear. 
Waste Disposal: You may dilute residual spilled material with water jets. Contact your supplier or a licensed contractor for detai!ed 
recommendations. Follow Federal, state, and local regulations. 

OSHA Designations 
Air Contaminant (20 CFR 1910.1000 Subpart Z): Not Listed 
EPA Designations (40 CFR 302.4) 
RCRA Hazardous Waste, No. D003 (Reactivity) 
CERCLA Hazardous Substance: Not Listed 

SECTION 8. SPECIAL PROTECTION INFOR!\1ATION 
Goggles: Follow the eye- and face-protection guidelines of 29 CFR 1910.133. Wear chemical splash-proof and dust-resistant safety 
goggles and/or a face shield (8" minimum) with approved safety g:asses to prevent eye and face contact with calci:1m metal. 
Gloves: Wear appropriate, heavy-duty, chemical-resistant gloves. Respirator: Where uncomfortable or nuisance levels of calcium 
metal dust exist, a dusUmist respirator can be used. Where high levels of calcium metal dust or fume or calcium hjdroxide, calcium o.\idc, 
or hydrogen may exist (as in a fire situation or spill), use only an SCBA with a full facepiece operated 111 the pressure-demand or positive
pressure mode. 
Special Considerations: Wear protective clothing; a rubber apron may be appropriaLe for the particular work situation. 
Ventilation: Work with this material only under a chemical fume hood with localized ventilation or where general dilution ventilation is 
adequate. 
Safety Stations: Make eyewash stations, washing facilities, and safety showers available in areas of use and handling because calcium 
metal is corrosive to eyes and body tissue. 
Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may absorb irritants, and alllcnse:; concentrate them. 
Particles may cling t.o contact lens surfaces, causing corneal injury. 

SECTION 9. SPECIAL PRECAUTIONS AND COMl\1ENTS 
Storage Seoregation: Store calcium metal away from sources of heat, ignition (sparks and open Dame), water, combustible material, 
acids, haloge~s. alcohols, and other liquid chemicals. Store it away from oxidizers. . . . . . . . 
Special Handling/Storage: Protect containers against physical damage. Store thts matenal.m atrttght contamers under an mert 
atmosphere such as nitrogen or argon or under liquid hydrocarbons (naphtha, ke~osene, ~r coal. oil). Ne:-e: sc~re a under halogcruued 
hydrocarbons such as Freona. Avoid high temperatures. An isolated, well-ventilated, ftre-restst~nt butldmg IS r~commended for large
quantity storage. Do not st.ore material near automatic water sprinklers or where water or steam IS pr~sent. Provtde enough heat 111 the. 
storage area to keep material sufficiently dry. Comments: Calc:ium metal is air senstt.Ive,. ~eep ttm ttghtly closed contamers at all ttmes 
when not in use. Remove onlv the amount of calcium metal from its storage container that IS tmmcdtately necessary. Usc a metal contamer 
with a tightly fitting lid or wefl-st.oppered glass bottles for storage and transport. Scrupulously avoid water contamination of storage tanks, 
reactor vessels, tesung areas, etc. 
Transportation Data (49 CFR 172.101-2) . 
DOT Hazard Class: Flammable Solid DOT Shipping ~arne: CalciUm Metal DOT ID \'o. UN1401 
DOT Label: Flammable Solid; Dangerous When Wet IMO Label: Dangerous When Wet IMO Class: 4.3 
Additional DOT Requirements: Keep Cold and Dry. Segregation is the same as for Oammable solids labeled Dangerous When Wet. 

References: 1-11. 12, 18, 24, 37, 39, 44, 73, 82, 84,87-94. OWIPJI 

Judgcmcn:.s as lO t.he su:tabli:ly of :nformaliOn here:n for purchaser's purposes ! A p p rov a Is ,/' ' ' . . .. 
are necessanly purchaser's respons:b:lily. Therefore, a! !.hough reasonable care • .("'\ 1.---: ---·_·/ .- -·-- -- --
hasbeentakenmt.hepreparat:onofsuchlnformat:on,Gen•~mPublishlngCorp. ! lndust. H_yg•ene/Safety _ ,:_:?. ·-''~!. __ S-; .J'1_ .. ~ -·-·-
extends no warranties. makes no representatiOns and assumes no respons1b1hly r- _ ~ -f- _ . _ 

astolheaccuracyorsultabli:tyofsuchlnformatiOnforapphcatiOnto 
1 

,
1
· Medical Review ~f1~ ::.- ,; ·;u ,-, 

purchaser's 1ntended purposes or for consequences of 1lS use. ~ 1 .,-- Y 
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Genium Publishing Corporation 

1145 Catalyn Street 
Schenectady, NY 12303-1836 USA 

(518) 377-8854 

Material Safety Data Sheets Collection: 

Sheet No. 296 
Arsenic and Compounds 

Issued: 4/90 

Section 1. Material Identification 31 
Arsenic Description: Obtained from flue dust of copper and lead smelters as white arsenic (arsenic trioxide). Reduction 
with charcoal and sublimation in an N current yields pure arsenic. Metallic arsenic is used for hardening copper, lead, and 
allovs; as a doping agent in germaniu~ and silicon solid-state products, special solders, and medicine; and to make 
gallium arsenide for dipoles and other electronic devices. Arsenic compounds are used in manufacturing certain types of 
glass; in textile printing, tanning, taxidermy, pharmaceuticals, insecticides and fungicides, pigment production, and 
antifouling paints; and to control sludge formation in lubricating oils. Arsenic trioxide is the source for 97% of all arsenic 

R 1 Genium 
I 4 

~ s 2 
K 0 

HMIS 
H 3 
F 2 prod~ts. . . . . 

Other Designations: CAS No. 7440-38-2; arsen; arsemc black; As; gray arsemc; metalltc arsemc. 
:\-tanufacturer: Contact your supplier or distributor. Consult the latest Chemica/week Buyers' Guidtf13

l for a suppliers list. R 2 
PPG* 
• Sec 8 

Section 2. Ingredients and Occupational Exposure Limits 
Arsenic and soluble compounds, as As 

OSHA PEL 
8-hrTWA: 0.5 mg/ml,* 0.01 mg/m3t 

ACGIH TLV, 1989-90 
TLV-TWA: 0.2 mg/m3 

• Organic compounds. 
t Inorganic compounds. 

:\lOSH REL, 1987 
Ceiling: 0.002 mg/m3 

Toxicity Data* 
Man, oral, TDLo: 76 mglkg administered intermittently over a 12-year 
period affects the liver (tumors) and blood (hemorrhage) 

Man, oral: 7857 mglkg administered over 55 years produces gastrointestinal 
(in the structure or function of the esophagus), blood (hemorrhage), and 
skin and appendage (dermatitis) changes 

Rat, oral, TCLo: 605 J.Lglkg administered to a 35-week pregnant rat affects 
fertility (pre- and post-implantation mortality) 

t See NIOSH, RTECS (CG0525000), for additional mutative, reproductive, tumorigenic, and toxicity data. 

Section 3. Physical Data* 
Boiling Point: sublimes at 1134 "F/612 "C 
:\-telting Point: 1497 "F/814 "C 
Vapor Pressure: I mm at 702 "F/372 ·c (sublimes) 

Atomic Weight: 74.92 
Density: 5.724 at 57 "F/14 ·c 
Water Solubility: lnsolublet 

Appearance and Odor: A brittle, crystalline, silvery to black metalloid. Odorless. 

• This data pertains to arsenic only. 
t Arsenic is soluble in nitric acid (HNO ). 

Section 4. Fire and Explosion Data 
Flash Point: None reported I Autoignition Temperature: None reported l LEL: None reported [ UEL: None reported 
Extinguishing !VIedla: Use dry chemical, C0

2
, water spray, or foam to fight fires. 

t:nusual Fire or Explosion Hazards: Flammable and slightly explosive in the form of dust when exposed to heat or flame. 
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode. Be aware of runoff from ftre control methods. Do not release to sewers or waterways. 

Section 5. Reactivity Data 
Stability/Polymerization: Arsenic is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous 
polymerization cannot occur. 
Chemical Incompatibilities: Arsenic can react vigorously on contact with powerful oxidizers such as bromates, peroxides, chlorates, iodates, 
lithium, silver nitrate, potassium nitrate, potassium permanganate, and chromium (VI) oxide. This material is also incompatible with halogens, 
bromine azide, palladium, dirubidium acetylide, zinc, and platinum. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of arsenic and its compounds produces irritating or poisonous gases. 

CopynJht 0 1990 Geruum Pubhshinl Corporauon. 
Any commercial usc or reproducuoo Wlthau the pubhshtr's pcrm~Mion 1S prohibited. 



No. 296 Arsenic and Compounds 4190 

Section 6. Health Ha7..ard Data 
Carcinogenicity: The IARC, NTP, and OSH_A lis~ arsenic as a human carcinogen (Group 1). This evaluation applies to arsenic and arsenic com
pounds as a whole, and n_ot n~cessanly to all mdiVI_dual cherrucals withir: the group. Stud\es report th~t both the trivalent and pentavalent 
compounds arc strongly Implicated as causes of skin, lung, and lymphatic cancers. Expenmcntal studtes have shown that arsenic has tumorigenic 
and tcratogcmc effects m laboratory ammals. 
Summary of Risks: Arsenic compounds are irritants o~ the skin, mucous membranes, and eyes. The moist mucous mcnbranes are most sensitive 
to tmtatJon. Prolonged contact results In local hypererrua (b!ood congestiOn) and later vesicular or pustular eruption. Epidermal carcinoma is a 
reported nsk of exposure. Penphera! neuropathy (degenerative state of the nervous syste~) is common after acute or chronic arsenic poisoning. 
Symptoms mclu~c decreased sensatiOn _to touc~, pmpnck, and temperature; loss of VIbratiOn sen~; and profound muscle weakness and wasting. 
Other complications of acute and chrome arsemc p()ISonmg are encephc.lopathy (alteratiOns of bratn structure) and toxic delirium. 
\1edical Conditions Aggra\·ated by Long-Term Exposure: Damage 1.0 ihe hver, nervous, and hematopoietic (respomible for the formation of 
blood or blood cells in tlle body) system may be permanent. Pulmonary and lymphatic cancer may also occur. 
Target Organs: Liver, kidneys, skin, lungs, lymphatic system. · 
Primarv Entry Routes: lnh~lat!on, ingestion of dust _and fume~. via ski!) absorption. . 
Acute f:ffects: Acute mdustnal mtox!catt?n ts more likely to an~e fran:. mhalat_10n of a\sme. However, with corrosive arsenical vapors, conjuncti
VItis, eyelid edema, and e-:~n corneal erosmn. may result. InhalatiOn may result m nasaltmtatiOn wtth perforation of the septum, cough, chest 
pam, hoarseness, pharyngttts, and rnflllmmatton of the mouth. If rngested, metallic or garlic taste, mtense thirs~ nausea, vomiting, abdominal pain, 
diarrhea, and cardiovascular arrhythmtas (heartbeat megulanLies) may occur. Symptoms generally occur withm 30 minutes but may be delayed 
for several hours if ingested with food. Acute poisoning may_ result in acute hemolysis (breakdown of red blood cells). ' 
Chronic Effects: Chronic symptoms include weight loss, hatr loss, nau:;ea, and diarrhea alternating with constipation, palmar and plantar 
hyperkeratoses (thickening of the corneous l~yer of skin O!l palms. and soles of feet), and skin erupl!ons, and l?eripheralneuritis (inflammation of 
the nerves). Leukerrua, bone marrow depressiOn, or aplastiC anerrua (dy:;funcl!omng of blood-forrrung organs) may occur after chronic exposure. 
FIRST AID 
Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min. 
Skin: Quickly remove contaminated clothing. After rinsing affected skin wtth flooding amounts of water, wash it with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconsciOus or convulsing person. If ingested, have a conscious person drink I to 2 glasses of 
water, then induce repeated vomiting until vomit is clear. 
Arter first aid, get appropriate in-plant raramedic, or community medical support. 
Physician's ~ote: If emcsts is unsuccessfu after two doses of Ipecac, consider gastric lavage. Monitor urine arsenic level. Alkalinization of urine 
may help prevent disposition of red cell breakdown products m renal tubular cells. If acute exposure is significant, maintain high urine output and 
monitor volume status, preferably with central venous pressure line. Abdominal X-rays should be done routinely for all ingesl!ons. Chelation 
therapy with BAL, followed by n-penicillamine is recommended, but specific dosing guidelines are not clearly established. 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Notify safety personnel of spill, evacuate all unnecessary personnel, remove all heat and ignition sources, and provide adequate 
ventilation. Cleanup personnel should protect against dust inhalation and contact with skin and eyes. Use nonsparking tools. With a clean shovel, 
scoop material into a clean, dry container and cover. Absorb liquid mateiial with sand or noncombustible inert matenal and place in disposal 
containers. Do not release to sewers, drains, or waterways. Folfow applic:able OSHA regt1lations (29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed contractor for detaile<f recommendations. "Follow applicable Federal, state, and local regulations. 
EPA Designations• OSHA Designations* 
RCRA Hazardous Waste (40 CFR 261.33): Not listed Air Contaminant (29 CFR 1910.1000, Subpart Z): Not listed 
Listed as a CERCLA Hazardous Substancet (40 CFR 302.4), Reportabk Quantity 
(RQ): 1 lb (0.454 kg) [t per Clean Water Act, Sec. 307(a); per Clean Air Act, Sec. 112] 

SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 

• Designations for arsenic only. 
:j: Listed as arsenic organic compounds (as As). 

~~~~~------~----~----~--~---------------------------------------------------------·------------·---------
Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, j)Cr OSHA eye- and face-protection regulations (29 CFR 191 0.133). 
Respirator: Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a NIOSH-approved respirator. For emergency or 
nonroutine operations (cleaning spills, reactor vessels, or s19rage tanks), w~ an SCBA. 
Warning: Arr-purifying respirators do not protect workers rn oxygen-defictent atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact. 
Ventilation: Provide _general and local exrlosion-proof ventilation systems to maintain airborne concentrations below the OSHA PELs, ACGIH I 

TL Vs, and NIOSH REL (Sec. 2). Local eXhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling 
it at its source.<103l 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing f~c~ities. . 
Contaminated Equipment: Nev~r wear contact lenses in.the work ar~a: soft lenses ~ay absorb, and all lenses concentrate, rrntants. Remove thts 
material from your slioes and equtpment Launder contammated clothmg before weanng. . . . . . . . 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after usmg this matenal, especially before eatmg, dnnking, 
smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments ' 
Storage Requirements: Store in closed, properly labeled, containers in a cool, well-ventilated area away from all incompatible materials (Sec. 5) ! 

and heat and ignition sources. Protect containers from physical damage. : 
Engineering Controls: Avoid inhalation or ingestion of dust and fumes, and skin or eye contact Practice good personal hygiene and housekeep
ing procedures. Use only with adequate ventilation and appropriate personal protective gear. Institute a respiratory prote•:tion program wtth 
training, maintenance, inspection, and evaluation. All engineering systems should be of maximum explosion-proof design and electrically 
grounded and bonded. Provide preplacement and annual physical examination with emphasis on the skin, respiratory system, and blood. 

Transportation Data (49 CFR 172.101, .102) 
DOT Shipping :'~'arne: Arsenic, solid IMO Shipping Narne: Arsenic, metallic 
DOT Hazard Class: Poison B IMO Hazard Class: 6.1 
ID ~o.: UN1558 IMO Label: Poison 
DOT Label: Poison IMDG Packaging Group: II 
DOT Packaging Requirements: 173.366 ID Jllo.: UN1558 

~D~O~T~P~a~ck=a~g~ln~g~E~xc=e~p~tl~o~n=s:~1~7~3~.3~64~~~=-~~~~~~~~~~~~~~~~~~~~~~------------------------
MSDS Collution References: 7, 26, 38, 53, 73, 85, 87, 88, 89, 100, 103, 109, 123, 124, 126, 127, 130, 136, 138 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: OJ Wilson, CIH; Medical Review: MJ Hardies, MD 
c · hi c 1990 by G<n~um PubiWilnl Corporauon. Any commen:w use or reprodUGUOD Without ll!e pubii.aher s penmsa101111 probibucL lucl&mmll u 10 tllo SUitability of lllfomuouon herem for tho purchuer't purpoo .. 

11;',;:!.,.n1y the purcha!<r's responsibility. Althoo&J! reuaubie care hu been !&1:011 in rhe prq>antion of ouch information, Oenium Pubiisllinl Capaation e1tmrls ll01lf&ml>lles. m.olres no represen1.1nons. and aStumes 
no Te1p0[15Jbl1ity u to the accu,.cy or suJtability of mc.h infarmaboo for applkatioa to d:!.e purc.buer's intended p1li"P* c. for comequmca ol1ts UIC. 
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Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(518) 377-8854 

Section 1. Material Identification 

Materilll Safety Data Sheets Collectwn: 

Sheet No. 297 
Barium and Compounds 

Issued: 4/90 

31 
Barium and Compounds Description: Produced by reducing barium oxide with aluminum or silicon in a vacuum at high 
temperature. The minerals barite (BaS0

4
) and witherite (BaC03) are the primary sources of barium. Used as lubricant for 

anode rotors in X-ray tubes; a deoxidizer for copper; an extender in paints; a loader for paper, soap, rubber, and lmoleum; 
a carrier for radium; a fire extinguisher for uranium or plutonium fires; a rodenticide; a stabilizer and mold lubricant in the 
rubber and plastics industries; a flux for magnesium alloys; getter alloys in vacuum tubes; and in spark-plug alloys and 
Frary"s metal. Important barium compounds include carbonate (ceramics, rodenticide), sulfate (~igment and ~iller), . 
hydroxide (water treatment, ceramics), nitrate (pyrotechnics), chloride (chemicals), chromate (pigments), oxide (lubn
cants), and peroxide (bleach). 

R 2 Genlum 
1 3 

~ s 2 
K 4 

Other Designations: CAS No. 7440-39-3; Ba. , . 
1 

. . 

.\1anufacturer: Contact your supplier or distributor. Consult the latest Chemica/week Buyers Gutde(l >for a suppllers !Jst. 

Section 2. Ingredients and Occupational Exposure Limits 
Barium, ca 100% 

OSHA PEL 
8-hr TWA: 0.5 mg/m1 (Barium, soluble compounds, as Ba) 

ACGIH TLV, 1989-90 
TLV-TW A: 0.5 mg/m1 (Barium, soluble compounds, as Ba) 

• Monitor RTECS (CQ8370000), for additional future data. 

1\lOSH REL, 1987 
None established 

Molecular Weight: 137.33 g/mol 

Toxicity Data"' 
None listed 

Section 3. Physical Data* 
1illng Point: 2984 "F/1640 ·c 

Melting Point: 1337 "F/725 ·c 
Vapor Pressure: 10 mm Hg at 1920 "F!l049 ·c 

Specific Gravity (Hp = 1 at 39 "F/4 "C): 3.51 at 68 "F/20 "C 
Water Solubility: Insoluble 

Appearance and Odor: A silver white metal that is slightly lustrous and somewhat malleable. 
Comment: Barium has a distinctive property of absorbing gases. 

• Physcial data are for barium on! y. 

Section 4. Fire and Explosion Data 

HMIS 
H 2 
F 2 
R 4 
PPG* 
• Sec. 8 

Flash Point: None reported J Autolgnition Temperature: None reported I LEL: None reported I UEL: None reported 
Extinguishing Media: Do not use water or foam. For small ftres, use dry chemical, soda ash, lime, or sand. For large fires, withdraw from area 
and let fire burn. 
Unusual Fire or Explosion Hazards: In the powder form, barium is flammable at room temperature. It is also explosive in the form of dust when 
exposed to heat, flame, or by chemical reaction. The chlorate, peroxide, and nitrate compounds are reactive and may present fire hazards in 
storage and use. 
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode and fully encapsulating suil Barium may ignite itself if exposed to air. Be aware of 
runoff from fire control methods. Do not release to sewers or waterways. 

Section 5. Reactivity Data 
Stability/Polymerization: Barium is stable at room temperature under special storage and handling conditions (Sec. 9). If the free metal is 
exposed to air, an explosion hazard exists because hydrogen is liberated. Barium compounds are more stable than elemental barium. Hazardous 
polymerization cannot occur. 
Chemical Incompatibilities: Barium reacts violently with water, carbon tetrachloride, trichloroethylene, fluorotrichloromethane, and tetrachlo

·thylene. This material is incompatible with acids, trichloroethylene and water, trichlorotrifluoroethane, 1,1,2-trichloro trifluoro ethane, and 
... rotrichloroethane. Barium is extremely reactive and reacts readily with halogens and ammonia. Barium compounds are not as reactive as 

elemental barium. See MSDSs 40, 119, 132, 173, 181, and 251 for specific chemical incompatibilities. 
Conditions to Avoid: Avoid heating barium in hydrogen to about 392 "F/200 "C since it reacts violently and forms barium hydride (BaH

2
). An 

explosion hazard exists if the free metal is exposed to moist air or cold water because hydrogen is liberated. 

Copyn&hl C 1990 Geruum Pubhsbin& Corporauon. 
Any commercial u.se or rep-oductioo without the plbli.sber'! penni.tsion i! prohibited. 
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Section 6. Health Hazard Data J 
t-;:C;:a:-=r=c~i n::o::;g;:e:;n,=;ic~i t~y:':": =;A;=;l:;th::;o=:-u::g:i:h~t~h:'e ~N:,;T;::;P~.1I~A:.;R;=;C;;,=an=d;-;O~Sr;H;-;A~do=-=n-:o-:-t ;-:I i-:-:st-;b-ar--:i_u_m_as_a_c_ar_c-:-i n_o_g_e_n_, :-;th-e-;1;-:A-;R:;-C;:::;-:-l:-is-:-ts-;b:-a-n--:-. u-m-c-:-hr_o_r-na_te_(ocV~I )-as_a_c-ar_c.,..in_o_g_r __ 

Summary of Risks: Barium presents mainly an explosion hazard. However, soluble compounds of barium by the oral route are highly toxic ~ 
the fatal dose of the chloride has been stated to be 0.8 to 0.9 g. Death may occur from a few hours to a few days. The soluble barium compoL 
exert a profound effect on skeletal, arterial, intestinal, bronchial, and particularly cardiac muscle. Effects on the hematopoietic system (responsible 
for the formation of blood or blood cells in the living body) and the cerebral cortex are also noted. Poisoning may also occur if the dust of soluble 
compounds is inhaled. Certain compounds of barium are irritants of the skin, eyes, and mucous membranes. Barium oxide and barium hvdroxide, 
strongly alkaline in aqueous solution, cause severe skin irritation and btms of the eye. Inhalation of insoluble barium produces a benign-pneumo
coniosis (baritosis). The half-life of barium in bone has been estimated at 50 days. 
\ledical Conditions Aggravated by Long-Term Exposure: None reported. 
Target Organs: Skin, eyes, mucous membranes, lung, heart. 
Primary Entry Routes: Inhalation of dust or fume, ingestion, skin or eye contact. 
Acute Effects: Systemic absorption from ingestion causes gastroenterit:s (inf1amrnation of the stomach lining and the i[ltestines), slow pulse rate 
(heart may stop while contracting), muscle spasm, and hypokalemia (potassium deficiency in the blood). Inhalation causes coughing, bronchial 
irritation, and pneumoconiosis. Contact with soluble salts causes derrnalitis, irritation of the eyes and mucous membranes, and bums. During 
radiological examination, intraperitoneal (in the abdomen) or intrathoracic (in the chest) barium sulfate contamination resulting from a complica
tion rupture may cause a significant inflammatory response. 
Chronic Effects: Although baritosis (caused by inhaling barium sulfate) produces nodular opacities on chest X-rays, there is no evidence of 
clinical illness or bodily dysfunction. 
FIRST AID 
Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min. 
Skin: Quickly remove contaminated clothing. After rinsing affected skin with flooding amounts of water, wash it with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have a conscious person drink 1 to 2 glasses of 
water, then induce vomiting. 
After first aid, get appropriate in-plant, paramedic, or community medical support. 
Physician's ~ote: Consider using calcium gluconate for muscular spasms. Consider gas tic lavage followed by saline catharsis if soluble barium 
compounds are ingested. Institute cardiac monitoring for all significant ingestions of soluble barium salts. 

·-----

Section 7. Spill, Leak, and Disposal Procedures 
Spiii!Leak: Notify safety personnel of spill. Immediately shut off all heat and ignition sources and evacuate hazard area. Cleanup personnel 
should protect against dust inhalation and contact with skin, eyes, and mucous membranes. For small dry spills, use a cle:an shovel to place 1-
material into a clean, dry container with a cover. For a large dry spill, cover with a plastic sheet to minimize spreading. For liquid spills, cov' ~ 
with sand or other noncombustible material and place in oisposal containers. Follow applicable OSHA regulations (29 CFR 191 0.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations• OSHA Designations • 
RCRA Hazardous Waste (40 CFR 261.33): Not listed Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1) 
CERCLA Hazardous Substance (40 CFR 302.4): Not listed 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 

• Designations for barium only. 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a NIOSH -approved respirator. For emergency or 
nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. 
Warning: Atr-purifying respirators do not protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact. 
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below OSHA PEL and ACGIH 
TL V (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.<'0'> 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment. Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work. areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Store under inert gas, petroleum, or oxygen-free liquid in a cool, dry, well-ventilated area away from all incompatibies

(Sec. 5). 
Engineering Controls: Barium metal itself presents mainly an explosion hazard. All engineering systems should be of maximum explosion-proof : 
design and electrically grounded and bonded. Use nonsparking tools. Proper storage is essential. Avoid dust inhalation and skin, eye, and mucous ' 
membrane contact. All processes should be enclosed and/or exhaust ventilation installed to keep the dust concentrations below the recommended 
levels. Practice good personal hygiene and housekeeping procedures. Preemployment and periodic medical examinations should be given to 
workers exposed to barite dust. Prevent exposing individuals with respiratory disorders. 

Transportation Data (49 CFR 172.102) 
IMO Shipping Name: Barium alloys, pyrophoric 
IMO Hazard Class: 4.2 
I\10 Label: Spontaneously combustible 
I\1DG Packaging Group: II 

1----!-!ID~N~o~.: ~U~N~l~85:;:4~~-----::----::-:;--;;-;;-:;:::.-:~;;;;;---;;;::--:-;;:-;;--;~-:-;;:~;~-:-;:;-;-;-;;-;--:-;:;-;;-;~--;-::;~~--;-::;~-- ---------1 
MSDS Coluction References: 7, 26, 38, 73, 85, 87, 89, 100, 103, 109, 123, 124, 126, 127, 133, 136, 138, 139 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: W Silverman, MD 
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Genlum Publishing Corporation 

One Genium Plaza 
Schenectady, NY 12304-4690 USA 

(518) 377-8854 

Material Safety Data Sheets Collection: 

Sheet No. 300 
Acetone 

Issued: 11n1 Revision: F, 9/92 

Section 1. Material Identification 39 
Acetone (CH COCH~ Description: Derived by the dehydrogenation or oxidation of isopropyl alco~ol with a metallic . R 1 NFPA 
catalyst, the o~dation of cumene, the vapor phase oxidation of butane; and as a by-product of synthetic glycerol production. 

I I~ Used as a solvent for paint, varnish, lacquer, fat, ?il, wax, resi": rubber, plastic, and ru~ber cement; !'J clean and dry parts of s 1* 1 0 
precision equipment; in the manufacture of chemtcals (methyl ISobutyl ketone, methyllSObu~l carbmol. methyl methacry- K 3 _ 
late, bisphenol-A, acetic acid (ketene process), mesityl oxide, diacetone alcohol. chlorofom:', todof?rm, ~o~oform), . • Slight skin 
explosives, aeroplane dopes, rayon, photographic ftlms, isoprene; acetylene gas storage cylin~ers; m p~rifymg paraffin; .m absorption 
nail polish remover; in the extraction of various principles from animal and plant s?bs~~; m hardemng and dehydratmg HMIS 
tissues; in cellulose acetate (especially as spinning solvent); as a solvent for potasstum todtde and permanganate; as a H I 
delusterant for cellulose acetate fibers; in the specification testing of vulcanized rubber products. F 3 
Other Designations: CAS No. 67-64-1, AI3-01238, Chevron acetone, dimethylformaldehyde, dimethylketal, dimethyl R 0 
ketone, ~-ketopropane, methyl ketone, propanone, 2-propanone, pyroacetic acid, pyroacetic eth~. . . PPE* 

Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buye~s· Guidel-nl for a supphe~ liSt . 
• Sec. 8 

Cautions: Acetone vapor is a dangerous fire and explosion hazard. High vapor concentrations may produce narcosiS (unconsciOusness). 
Prolonged or repeated skin contact causes dryness, irritation, and mild dermatitis. 

Section 2. Ingredients and Occupational Exposure Limits 
Acetone, 99.5% plus 0.5% water 

1991 OSHA PELs * 1992-93 ACGIH TL Vs 1985-86 Toxicity Data * 
8-hr TWA: 750 ppm (1800 mg!m3) TWA: 750 ppm (1780 mg/m3) Human, eye: 500 ppm 
15-min STEL: 1000 ppm (2400 mg!m3) STEL: 1000 ppm (2380 mg!m3) Human, inhalation, TCLo: 500 ppm produced olfaction 
1990 IDLH Level 1990 DFG (Germany) MAK effects, conjunctival irritation, and other changes 
20,000ppm 1000 ppm (2400 mg/m3) involving the lungs, thorax. or respiration. 
1990 NIOSH REL Category IV: Substances eliciting very weak Rat, oral, LD50: 5800 mg/kg altered sleep time and 
TWA: 250 ppm (590 mg!m3) effects (MAK >500 mLJm3) produced tremors. 

Peale: 2000 ppm, 60 min, momentary valuet, Mammal, inhalation, TCLo: 31500 J.l.g/ml/24 hr 
3 peaks/shift administered to pregnant female from the 1st to 13th 

• In the cellulose acetate fiber industry, enforcement of the OSHA 1W A for "doffen" was stayed on day of gestation produced effects on fertility 
915!89 until 9/1/90; the OSHA STEL dots 1101 apply 10 that industry. (post-implantation mortality). 

t Momentary value is a level which the concentration should never exceed. 
~ See NIOSH, RTECS (AL3 150000), for additional irritation, mutation, reproductive, and toxicity data. 

Section 3. Physical Data 
Boiling Point: 133.2 •p (56.2 'C) at 760 mm Hg Molecular Weight: 58.08 
Freezing Point: -139.6 'F (-95.35 'C) Specific Gravity: 0.7899 at 20 'C/4 'C 
Vapor Pressure: 180 mm Hg at 68 'F (20 'C), 400 mm Hg at 103.1 'F (39.5 'C) Water Solubility: Soluble 
Saturated Vapor Density (Air= 1.2 kglm3, 0.0751blftl): 1.48 kg/m3, .093 lb/ft3 Other SolubUitles: Alcohol, benzene, dimethyl formam ide, 
Rerractlve Index: 1.3588 at 20 ·c chloroform, ether, and most oils. 
Appearance and Odor: Colorless, highly volatile liquid; sweetish odor. Odor Threshold: 47.5 mg/m3 (low), 1613.9 mg/m3 (high)* 
• Odor thresholds recorded as a range from the lowest to the highest concentration. 

Section 4. Fire and Explosion Data . 
Flash Point: 0 'F (-18 'C), CC I Autolgnltion Temperature: 869 'F (465 'C) I LEL: 2.6% v/v I UEL: 12.8% v/v 
Extinguishing Media: Do not extinguish ftre unless flow can be stopped. For small ftres, use dry chemical, carbon dioxide (C02), water spray or 
alcohol-resistant foam. For larJie ftres, use water i/:;ay, fog. or alcohol-resistant foam. Use wata in flooding quantities as fog because solid streams 
may be ineffective. Unusual Ire or Explosion zards: Acetone is a dangerous ftre and explosion hazard; tt is a Class IB flammable liquid. 
Vapors may travel to a source of ignition and flash back, fire-exposed containers may explode, and a vapor explosion hazard may exist indoors, 
outdoors, or in sewers. Special Flre-ftghting Procedures: Because ftre may produce toxic thermal decomposllion products, wear a self-contained 
breathing apparatus (SCBA) with a full facepiece "li:ated in pressure-demand or positive-pressure mode. Structural ftrefighters' protective clothing 
provides limited protection. If feasible, remove all tre-exposed containas. Otherwise, apply cooling water to sides of containers until well after frre 
is extinguished. If the fire becomes uncontrollable or container is exposed to direct flame, consider evacuation of a one-third mile radius. In case of 
rising sound from venting safety device or any discoloration of tank during fire, withdraw immediately. For massive cargo ftres, use unmanned 
hose holder or monitor nozzles. Do not release runoff from fire control methods to sewers or waterways. 
Section 5. Reactivity Data 
Stability/Polymerization: Acetone is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous 
polymerization cannot occur. Chemical IncompatJbUitJes: Acetone may form explosive mixtures with hydrogen peroxide, acetic acid, nitric acid. 
nitric acid+ sulfuric acid, chromic anhydride, chromyl chloride, nitrosyl chloride, hexachloromelamine, nitrosyl perchlorate, nitryl perchlorate, 
permonosulfuric acid, thiodiglycol + hydrogen peroxide. Acetone reacts vigorously with oxidizing materials and ignites on contact with activated 
carbon, chromium trioxide, dioxygen difluoride+ carbon dioxide, and potassium-tert-butoxide. Other incompatibles include air, bromoform, 
~romine, chloroform+ alkalies, trichloromelamine, and sulfur dichloride. Conditions to Avoid: Kect' acetone away from plastic eyeglass frames, 
JeWelry, pens, pencils, and rayon garments. Hazardous Products or Decomposition: Thermal oxidative decomposition of acetone can produce 
C02 and carbon monoxide (CO). 

Section 6. Health Hazard Data 
Carcinogenicity: The IARC,<164l NTP,<169l and OSHA064l do not list acetone as a carcinogen. Summary or Risks: Acetone has been placed 
amon~ solve~ts of compm:a~ve~y low ac~te and c~nic to~icities: In industry, the most common effects reponed are headache from prolonged 
vapor mhalauon .~ s!tifl trntauon resulung from tts defattmg acuon. Exposures to less than 1000 ppm acetone vapor produces only slight eye, 
~ose, and throat trntauon. Acetone does not have sufficient warning ~perties to prevent repeated exposures. It is narcotic at high concentrations, 
1.e., above 2000 ppm. Concentrations above 12000 ppm cause loss o consciousness. Cofllillue ""MXZ pag1 

.. 
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Section 6. Health Hazard Data1continued 
\1edical Conditions Aggravate_d by ~ong-Term Expos~re: N~ne repor.ted. Target Organs: Respiratory and central nervous systems, skin. 
Primal)' Entry Ro~tes: ~hal~uon, skin and eye contact, mg~uon. Ltqutd acetone is slowly absorbed lhrough the skin. Acute Errects: Human 
systemtc effe~ts by mhalauon mclude eye, nose and.lhroat untatlon; n~usea and vomiting; changes in EEG (electroencephalogram) and carbohy
drate metabolism; muscle weakness; drunken behavtor; mental confus10n and visual disturbance. In extreme cases, breathing high concentrations 
may produce coma. Human systemic effects by ingestion include gastrointestinal irritation, kidney damage (often indicated bv albumin and red and 
white ~lood cells in th.e urine) •. liver ~ag~ (indicated by high l~ve.Is of urobilin and early appearance of bilirubin), coma, me:tabolic changes, and 
system1c effects descnbed for mhalauon. Drrect eye contact by hqu1d acetone may produce painful burning and stinging; wau~ing of eyes; 
conjuctival inflammation; and corneal injury. Skin contact produces a cold feeling, dryness, and mild irritation. 
Chronic Errects: Cases of chronic poisoning resulting from prolonged exposure to low concentrations of acetone are rare. Workers exposed to 
I 000 ppm, 3 hrs per day for 7-15 yrs, complained of dizziness, asthenia (lack: or loss of strength), and chronic inflammation of the airways, 
stomach, and duodenum. Prolonged or repeated skin contact with liquid acetone may defat the skin and cause eczematoid dennatitis. 
FIRST AID 
Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding amounts of 
water until transported to an emergency medical facility. Consult a physician immediately. Skin: Quickly remove contaminated clothing. Rinse 
with !1oodi~g amounts of w~ter for atle~t 15 min. ':"ash exposed area with soap and water. For reddened or blistered skin, consult a physician. 
Carefully dispose of contammated clothmg because il may pose a frre hazard. Inhalation: Remove exposed person to fresh air, monitor for 
respiratory distress, and administer 100% humidified supplemental oxygen as needed. Ingestion: Never give anything by mouth to an unconscious 
or convulsing person. Contact a poison control center. Unless the poison control center advises otherwise, have that conscious and alert person 
drink Ito 2 glasses of water, then induce vomiting. Aner nrst aid, get appropriate In-plant, paramedic, or community medical support. 
~\'ole to Physicians: In symptomatic patients, monitor serum and urine acetone, fluid intake, blood glucose, and arterial pH. Because of the 
prolonged elimination half-life of acetone, the symptomatic patient may need medical supervision for many hours (up to 30 Ius). Patients may 
develop hyperglycemia and ketosis mimicking acute diabetic coma. The hyperglycemia may persist for several days following acute exposure. 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Notify safety personnel, evacuate all unnecessary personnel, remove all heat and ignition sources, and provide ad(~Uate ventilation. 
Cleanup personnel should protect against inhalation and skin or eye contact. If feasible and without risk, stop leak. Use water spray to reduce vapor, 
but it may not prevent ignition in closed spaces. For small spills, take up with sand or other noncombustible absorbent material and using nonspark
ing tools, place into containers for later disposal. For large spills, dike far ahead of liquid spill for later disposal. Do not releas(~ to sewers or 
waterways. Follow applicable OSHA regulations (29 CFR 1910.120). Environmental Toxicity: LC50 Salmo gairdneri (rainbow trout): 5540 mg/L/ 
96 hr at 54 'F (12 'C). LC50 (oral) Ring-necked pheasant: >40,000 ppm. Environmental Degradation: Acetone biodegrades when released into the 
environment. The biological oxygen demand for 5 days (BOD5) is 46-55%. Soli Absorption/Mobility: Acetone volatilizes, le:aches, and biode· 
grades if released on soil. Disposal: Acetone is a good candidate for fluidized bed, rotary kiln incineration, or catalytic oxidation. Contact your 
supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33): Hazardous Waste No. U002 (lgnitability), (40 CFR 261.31): F003 (spent solvent) 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ), 5000 lb (2270 kg) [• per Clean Water Act, Sec. 
3ll(b)(4)] 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000 Table Z-1-A) 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because 
contact lens use in industry is controversial, establish your own policy. Resplrator: Seek professional advice prior to respirator selection and use. 
Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHAJNIOSH-approved respirator. Select respirator based on its 
suitability to provide adequate worker protection for given working condit.!c- ~vel of airborne contamination, and presence of sufficient oxygen. 
For concentrations< 1000 ppm, wear any chemical cartridge respirator w:: ;:ic vapor cartridge(s) and wear eye protection to avoid irritation 
or damage. For concentrations <6250 ppm, wear any supplied-air respirak ~ted in a continuous-flow mode. For concentrations< 12,500 ppm, 
wear any air-purifying, full-facepiece respirator (gas mask) with a chin-s!).·. ·nt- or back-mounted organic vapor canister. For concentrations< 
20.000 ppm. wear any supplied-air respirator that has a full facepiece and is . ·::rated in a pressure-demand or other positive-pressure mode. For 
emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning 1 Air-purifying respirators do not 
protect workers in oxygen-deficient almospheres. If respirators are used, OSHA requires a written respiratory protection program that inclu~es at 
least: medical certification, training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary 
storage areas. Other: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact. Polyethylene/ 
ethylene vinyl alcohol, Teflon, or butyl rubber with breaklhrough times> 8 hr is recommended for PPE. Ventilation: Provide general and !~cal 
exhaust ventilation systems to maintain airborne concentrations below OSHA PELs (Sec. 2). Local exhaust ven~lation.is preferred because It 
prevents contaminant dispersion into the work area by controlling it at its source.003l Safety Stations: Make avatlabl~ m the work area emergency 
eyewash stations, safety/quick-drench sho.wers, aJ'!d washing facilities. Contaminated Equlpm~nt: SCI?arate contammated work clothes ~om street 
clothes. Launder before reuse. Remove th1s matenal from your shoes and clean personal protecuve equ1pment. Comments: Nf~ver eat, dnnk, or 
smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, smoking, using the toilet, or 
applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Store in closed containers in a cool, dry well-ventilated area away from heat, sparks: flames, and o~her ~ncompatibles .. 
Keep large stocks away from inhabited buildings. Use non-sparking tools to open containers. Keep dry chem1cal or .co.l extm~:u!Shers. on hand m 
case of fire. Engineering Controls: To reduce potential health hazards, use sufficient dilution or local e~haust venulat1on to c•:lntrol atrh?rne 
contaminants and to maintain concentrations at the lowest practical level. To prevent static sparks. electncally ground and bond all cont~ners and 
equipment during fluid transfer. For bulk storage rooms, install electrical equipment, Class I, Group D. Ad~lnls~ratlve C~ntrols: Co~s1der 
preplacemenl and periodic medical examinations with emphasis on the skin and respiratory tract. Also cons1der hver and k1dm~y funcuon tests and 
urinalysis. Transportation Data (49 CFR 172.101) 
DOT Shipping Name: Acetone Packaging Authorizations Quantity LlmltatJons 
DOT Hazard Class: 3 a) Exceptions: 173.150 a) Passenger, Alrcran, or Railcar: 5L 
ID No.: UN1090 b) Non-bulk Packaging: 173.202 b) Cargo Aircraft Only: 60L 
DOT Packaging Group: II c) Bulk Packaging: 173.242 

Vessel Sto-rage Requirements 
Vessel Sto-wage: B 
Other:--

DOT Label: Flammable Liquid 
Special Provisions (172.102): TS 
MSDS CoU~ctio11 References: 26, 73, 100, 101, 103, 124, 126, 127,132, 133, 136, B9, 140, 148, 149, 153, 159, 163, 164, 167,168, 171, 1'74, 176, 180 
Prepared by: MJ Wunh, BS; Industrial Hygiene Review: PA Roy, MPH, Clli; Medical Review: AC Darlington, MPH, MD 
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' 41 Section 1. Material Identification 
Methyl Ethyl Ketone (CH3CH2COCH3) Description: Derived by dehydrogenation or selective oxidation of sec-butyl R 1 NFPA 
alcohol; from mixed n-butylenes and sulfuric acid, followed by distillation to separate sec-butyl alcohol and then dehydro- I 2 

~ genation; or by controlled oxidation of butane. Used as a solvent for printing inks and cellulose compounds (nitrocellulose s 2* 
K 4 in particular), constituent of dew axing compositions: in the manufacture of acrylic and vinyl surface coatings, paint • Skin 

removers, cements and adhesives, artificial leather, cosmetics, lubricating oils, pharmaceuticals, smokeless powder and absorption 
HMIS explosives, and cleaning fluids. 
H 2 Other Designations: CAS No. 78-93-3, 2-butanone. ethyl methyl ketone, methylacetone, 2-oxobutane. F 3 

Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guidef.ill for a suppliers list. R 0 
Cautions: Methyl ethyl ketone is a flammable liquid. Vapors are irritating to the eyes and respiratory tract. It potentiates the PPEt 
neurotoxic potential of other chemicals and some findings suggest it may be neurotoxic itself. t Sec. 8 

Section 2. Ingredients and Occupational Exposure Limits 
Methyl ethyl ketone, ca 100% 
1992 OSHA PELs 1993-94 ACGIH TLVs 1992 Toxicity Data* 
Transitional Limit TWA: 200 ppm (590 mg!m3) Rabbit, skin: 500 mg/24 hr caused severe irritation. 
8-hr TWA: 200 ppm (590 mg!m3

) STEL: 300 ppm (885 mg!m3) Rat, oral, LDso: 2737 mg!kg 
Final Rule Limits 1991 DFG (Germany) MAK Rat, inhalation, TCL.o: 3000 pprn!7 hr from 6 to 15 days 
8-hr TWA: 200 ppm (590 mg!m3) TWA: 200 ppm (590 mg!m3) of pregnancy caused craniofacial abnormalities 
15-min STEL: 300 ppm (885 mg!m3) Half-Life: < 2 hr (including nose and tongue) as well as developmental 

1992 :'\lOSH RELs Category II: Substances with systemic effects abnormalities of the urogenital system and homeostasis 

TWA: 200 ppm (590 mg/m3) Peak Exposure Limit: 400 ppm, 30 min. Human, inhalation, TCL.o: 100 ppm/5 min caused eye 

STEL: 300 ppm (885 mg!m3) average value, 4/shift irritation and respiratory changes. 

1990 IDLH Level 
3000 ppm 

• See NIOSH, RTECS (EL6475000), for additional irritation, mutation, reproductive, and toxicity data. 

Section 3. Physical Data 
Bolling Point: 176 'F (80 'C) Molecular Weight: 72.1 
Melting Point: -122.6 'F (-85.9 'C) Density: 0.8045 g/mL at 68 'F (20 'C) 
Vapor Pressure: 7L2 mm Hg at68 'F (20 'C) Water Solubility: MEK in water= 28%; water in MEK = 12.5% 
Saturated Vapor Density (Air= 0.075 lb/W or Other Solubilities: Soluble in alcohol, benzene, ether, and fixed oils. 

1.2 kg/m3): 0.085 lb/ft3 or 1.368 kg/m3 Surface Tension: 24.6 dyne/em at 68 'F (20 'C) 
Bulk Density: 6.71 lb/gal Ionization Potential: 9.54 eV 
Rerractlon Index: 1.379 at 68 'F (20 'C) Viscosity: 0.4 cP at 77 'F (25 'C) 
Critical Temperature: 504 'F (262 'C) Relative Evaporation Rate (ether= 1): 2.7 
Critical Pressure: 41 atrn Octanoi/Water Partition Coemctent: log Kow = 0.26 to 0.29 

Appearance and Odor: Colorless, volatile, liquid with a sweet mint or acetone-like odor. The odor threshold is 25 ppm. 

Section 4. Fire and Explosion Data 
Flash Point: 16 'F ( -9 'C) I Autoignition Temperature: 759 'F (404 'C) LEL: 1.4% at 200 'F (93 'C) I UEL: 11.4% at 200 'F (93 'C) 

Extinguishing Media: A Class 1B flammable liquid. For small fires, use dry chemical, carbon dioxide, water spray, or alcohol-resistant foam. For 
large fires, use water spray, fog, or alcohol-resistant foam. 
Unusual Fire/Explosion Hazards: Vapors may travel to ignition source and flash back. Container may explode in fire. Burning rate= 4.1 mm/min. 
Special Flre-nghting Procedures: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing apparatus 
(SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighters' protective clothing provides only 
limited protection_ If possible without risk, move container from fire area. Apply cooling water to container sides until well after fire is out. Stay 
away from ends of tanks. For massive ftre in cargo area, use monitor nozzles or unmanned hose holders; if impossible, withdraw and let fire bum. 
Withdraw immediately if you hear a rising sound from venting safety device or notice any tank discoloration due to fire. Do not release runoff from 
fire control methods to sewers or waterways; dike for proper disposal. 

Section S. Reactivity Data 
Stability/Polymerization: Methyl ethyl ketone is stable at room temperature in closed containers under normal storage and handling conditions. 
Hazardous polymerization camot occur. 
Chemical Incompatibilities: Include chlorosulfonic acid, oleum (fuming sulfuric acid), potaSsium-t-butoxide. hydrogen peroxide+ nitric acid, 2-
propanol (forms explosive peroxides), chloroform+ alkali, arnines, ammonia, inorganic acids, caustics, copper, isocyanates, pyridines, and strong 
oxidizers. MEK will soften or dissolve some plastics. 
Conditions to Avoid: Exposure to heat, ignition sources, and incompatibles. 
Hazardous Products ol Decomposition: Thermal oxidative decomposition of MEK can produce carbon dioxide gas and acrid smoke. 

Section 6. Health Hazard Data 
Carcinogenicity: The IARC,<183l NTP,069> and OSHA083> do not list methyl ethyl ketone as a carcinogen_ 
Summary ol Risks: MEK vapors are irritating to the eyes and respiratory tract. Inhalation causes varying degrees of central nervous system 
depression_ Approximately 75% of inhaled MEK is absorbed in humans. It is absorbed readily through the skin ... Colllinw Ofl M%1 pagt 
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Section 6. Health Hazard Data, continued ~ 
and prolonged contact may c~use dermatitis. Because of its low odor _threshold, MEK's irritating properties shouldbe-;;fficient to prevent overexpo
sure. MEK appears to potenUate the neurotoxic effects of some chemtcals mcludmg n-butyl ketone and n-hexane, and some studies suggest that 
MEK may even produce neurotoxicity itself (possibly because it is part1.ally metaholized to methanolm9l). :\1edical Conditions Aggravated by 
Long-Term Exposure: Dermatitis. Target Organs: Respiratory tract, central nervous system, skin. and eyes. Primary Entry Routes: Inhalation, 
eyes, and skin contact/absorption. Acute Effects: Inhalation may cause headache. dizziness, nausea. vomiting, weaknes!;, and unconsciousness. 
High concentration can cause smarting in addition to irritation of the eyes and respiratory tract. In one study, exposure to 100 ppm caused slight 
nose and throat irritation, 200 ppm caused mild eye irritation, and 300 ppm was "objectionable" with headache and throat irritation. In another 
study, short exposure to 500 ppm caused nausea and vomiting. Also, workers exposed to 300 to 600 ppm for an unspecified time period experienced 
numbness of the fmgers and arms; one worker experienced leg numbness with a tendency to "give way under him". Dire:ct eye contact can cause 
painful irritation and corneal injury. Chronic Effects: Repeated skin contact can cause defatting and dermatitis, apparently without irritation. 
FIRST AID Eyes: Do nol allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding 
amounts of water until transported to an emergency medical facility. Consult a physician immediately. 

SkJn: Quiclcly remove contaminated clothing. Rinse with flooding amottnts of water for at least 15 min. Wash exposed area with soap and water. 
Inhalation: Remove exposed person to fresh air, administer 100% humidified supplemental oxygen and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless otherwise advised. have 
that conscious and alerl person drink 1 to 2 glasses of water to dilute. Do nol induce vomiting because of possible aspiration into the lungs. 
Note to Physicians: MEK is detectable in expired air and urine. There is good correlation between urinary MEK and workplace air concentration. 

Section 7. Spill, Leak, and Disposal Procedures 
SpUI/Leak: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Shut off ignition sources. Cleanup personnel should 
protect against exposure. Take up small spills with earth, sand, vermicu!i1:e, or other absorbent, noncombustible material a:1d place in suitable 
containers. Dike far ahead of large spill for reclamation or disposal. For spills in water, use natural barriers or spill conrrol booms to limit sptll crave!. 
Prevent entry into sewers, drains, and waterways. Follow applicable OSHA regulations (29 CFR 191 0.120). Ecotoxicity Values: Pimephales 
promelas (fathead minnow LC50 = 3,220 mg/L/96 hr; Lepomis macrochirus (bluegill), TLm = 5,640 to 1,690 mg/L/24 to 96 hr. Environmental 
Degradation: In water MEK will evaporate with an expected half-life of 3 to 12 days in rivers and lakes, respectively. It slowly biodegrades in both 
fresh and salt water. It may degrade in ground water after a long acclimation period. It is not expected to bioconcentrate in aquatic organisms. On 
land, MEK will either evaporate or leach into the ground. In air, MEK will degrade by photochemical reaction with hydro:<yl radicals (half-life= 2.3 
days). Under smog conditions, degradation may be slightly faster. Disposal: Incineration is possible in permit-approved facilities. Steam stripping can 
be used to remove MEK from aqueous waste. Concenrrations up to several wt% solvent in water can be handled with better than 99% removal 
expected. Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations OSHA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33): U159 Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ), 5000 lb (2270 kg)[* per RCRA, Sec. 3001] 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 19 10.133). Because 
contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to res:?irator selection and use. 
Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For< 1000 ppm, use any 
powdered air-purifying respirator with organic vapor cartridges (OVCs) or any chemical cartridge respirator with a full facepiece and OVCs. For 

< 3000 ppm, use any air-purifying, full facepiece respirator (gas mask) with a chin-style, front-or-back mounted organic vapor canister. For 
emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respiralors do nol 
prolecl workers in oxygen-def~eienl almosphues. If respirators are used, OSHA requires a written respiratory protection program that includes at 
least: medical certification, rraining, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary 
storage areas. Other: Wear chemically protective gloves, boots, aprons, .md gauntlets to prevent skin contact. Butyl rubber and Teflon with 
breakthrough times (Bl) of> 8 hr and polyethylene/ethylene vinyl alcohol with a BT of> 4 hr are suitable PPE materials. Ventilation: Provide 
general and local exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL (Sec. 2). Local exhaust ventilation is 
preferred because it prevents contaminant dispersion into the work area by conrrolling it at its source.(103) Safety Stations: Make available in the 
work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. Contaminated Equipment: Separate contaminated 
work and street clothes and launder before reuse. Remove MEK from yo,Jr shoes and clean PPE. Comments: Never eat, drink. or smoke in work 

areas. Practice good personal hygiene after using MEK. especially before' eating, drinking, smoking. using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage/Handling Requirements: Prevent physical damage to containers. Store in a cool, dry, well-ventilated area awa)' from heat, incompatibles 

(Sec. 5). Periodically check containers for leaks. 
Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to con~ol airborne co_ntaminants and 

to maintain concentrations at the lowest practical level. To prevent static sparks, electrically ground and bond all equtpmt:nt used wtth MEK. 
Administrative Controls: Consider preplacement and periodic medical o!xams of exposed workers with emphasis on the skin and respiratory 
system. Inform workers that MEK is absorbed through the skin and stres!. the importance of wearing appropriate gloves. 

Transportation Data (49 CFR 172.101) 

DOT Shipping Name: Methyl ethyl ketone Packaging AVIthorlzatlons Quantity Limitations 
DOT Hazard Class: 3 a) Exceptions: 173.150 a) Passenger Aircraft or Railcar: 5L 
ID No.: UN1193 b) Non-bulk l'ackaging: 173.202 b) Cargo Aircraft Only: 60L 

DOT Packing Group: II c) Bulk Packaging: 173.242 Vessel Stowage Requirements 

DOT Label: Flammable liquid a) Vessel Stmvage: B 
Special Provisions (172.102): T8 b) Other:-

MSDS Coll«li011 References: 26, 73,100,101,103,124, 126,127,132,133, 136,139, 148, 149,153, 159, 168, 171, 183, 186 
Prepared by: M Gannon, BA; Industrial Hygiene Review: RE Langford, Ph.D, OH; Medical Review: T Thobum, MD. MPH 
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Methylene Chloride MSDS No. 310 

Date of Preparation: 11177 Revision: G, 6/94 

Section 1 - Chemical Product and Company Identification 
Product/Chemical Name: Methylene Chloride 
Chemical Formula: CH2Cl2 
CAS No.: 75-09-2 
Synonyms: DCM. dichloromethane. Freon 30. methylene bichloride, methylene dichloride, NCI-C50 I 02, Solmethine 

44 

Derivation: Produced by chlorination of methane. . . . 
General Use: Used as a solvent for cellulose acetate, adhesives, food processing, and pharmaceuticals; m degreasmg and 
cleaning tluids. paint and varnish removers, decaffeination of coffee, in propellant mixtures for aerosols; as a blowing agent in 
foams, dewaxing agent, component of fire extinguishing compound, chemical intermediate, low temperature heat-transfer 
medium. and as a fumigant. Formerly used as an anesthetic. 

Vendors: Consult the latest Chemical Week Buyers' Guide. (73) 

Section 2 - Composition I Information on Ingredients 
Methvlene chloride, ca < 100 '7r vol 
Trac; Impurities: Stabilizers may be added such as: amines, 4-cresol, hydroquinone, methanol, 2-methyl-2-ene, !-naphthol, 

nitromethane + 1.4-dioxane, phenol, resorcinol, and thymol. 

OSHA PELs 
8-hr TWA: 500 ppm* 

DFG (Germany) ~IAK 
TWA: 100 ppm (360 mg/m3) 

Ceiling: I 000 ppm (2000 ppm S min. 
peak in any 2 hr period) 

NIOSH REL 
Carcinogen; lowest 

feasible concentration. 

IDLH Level 
Ca [ 5000 ppm] 

Category II: Substances with systemic effects 
Onset of Effect: < 2 hr 

ACGIHTLV 
Half-life: 2 hr to shift length 

TWA: 50 ppm ( 174 mg/m 3) Peak Exposure Limit: 
500 ppm, 30 min. average value, 2/shift 

*Proposed change to: 25 ppm (TWA); 125 ppm (STEL) 

Section 3 - Hazards Identification 

;,'c:r;,.'r;,'r;,'r Emergency Overview ;,'r::t;,'r::t::t 
Methylene chloride is a colorless, volatile liquid with a sweet odor. It is irritating to the eyes, skin, and 
respiratory tract. At high concentrations it can cause narcosis (unconsciousness). Methylene chloride is 
metabolized to carbon monoxide in the body which contributes to much of its toxicity. It can form flammable 
mixtures with air (forming toxic phosgene when burned) and becomes explosive when mixed with oxygen. 

Potential Health Effects 
Primary Entry Routes: Inhalation, skin and eye contact. 
Target Organs: Eyes. skin, central nervous system (CNS), cardiovascular system (CVS), blood. 
Acute Effects 
Inhalation: Symptoms include headache, giddiness, irritability, nausea, stupor, numbness and tingling of limbs, 
fatigue, anemia and polymorphonuclear leukocytosis. digestive disturbances. and neurasthenic disorders 
(emotional and psychic disorders characterized by easy fatigue, lack of motivation. feelings of inadequacy, and 
psychosomatic symptoms). Many symptoms are attributed to the metabolism of methylene chloride to carbon 
monoxide in the body. The carbon monoxide forms carboxyhemoglobin in the blood, which unlike hemoglobin, 
does not have the ability to carry oxygen. This lack of oxygen leads to CNS and CVS problems. However, CNS 
effects hw·e been seen in persons without a significantly elevated blood carbon monoxide level. 

Eye: Exposure to vapors produces irritation, tearing, and conjunctivitis. Direct contact with the liquid causes 
severe pain, but permanent damage does not occur. 

Wilson 1 

Risk 
Scale 
R I 
I 3 
s 2* 
K I 

*Skin 
:absorption 

HMIS 
H 2* 
F I 
R 0 

*Chronic 
Effects 
PPE 7 

'Sc:c 8 

Skin: Contact is irritating and can be painful (bums) if confined to skin (i.e. trapped under gloves or clothing). Methylene 
chloride can be absorbed through the skin to cause systemic effects. 

Ingestion: Expected to cause gastrointestinal irritation, nausea, vomiting, and systemic effects (see inhalation). 
Carcinogenicity: IARC (Class 2B, possibly carcinogenic to humans with limited human and sufficient animal evidence), NTP 

(Class 2, reasonably anticipated to be a carcinogen with limited human and sufficient animal evidence), ACGIH (TL V -A2, 
suspected human carcinogen as agent is carcinogenic in animals at dose levels considered relevant to worker exposure but 
insufficient epidemiological studies are available to confirm an increased cancer risk), NIOSH (Class X, carcinogen defmed 
without further categorization), EPA (Class B2, sufficient evidence from animal studies and inadequate or no data from 
epidemiologic studies), and DFG (MAK B. justifiably suspected of having carcinogenic potential). 

:\1edical Conditions Aggravated by Long· Term Exposure: Skin and cardiovascular disorders. 
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Chronic Effects: Repeated skin contact can cause dermatitis. Liver disease has been reported. Case Reports: 1 yr exposure 
caused toxic encephalopathy (toxicity of the brain) with audio and visual delusions and hallucinations; .3 yr exposure to .300 to 
l 000 ppm caused memory loss, Intellectual impairment. and balance disturbances. 

Other: Methyle~e chlorid~ will cross the placenta. The estimated lethal dose is 0.5 to 5 mL/kg. Although methylene chloride has 
a d1stmct sweetish odor, It IS not recognized at levels low enough to protect from overexposure. 

Section 4 · First Aid Measures 
Inhalation: Remove exposedperson to fresh air. administer l OOI:Jc humidified, supplemental oxygen and support breathing. 
E:ye Contact: Do not allow VICtim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediate\ v and continuou~lv 
with flooding amounts of water for at least 15 min. Consult an ophthalmologist if pain or irritation persist- -

Skin Contact: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. Wash exposed 
area With soap and water. For reddened or blistered skin. consult a physician. 

Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless the 
poison control center advises otherwise. have the conscious m1d alert person drink I to 2 glasses of water, then induce vomitinl:! 
with Ipecac syrup. If vomiting does not occur. the decision to perform gastric lavage should be made. ~ 

After first aid, get appropriate in-plant, paramedic, or community medical support. 
Note to Physicians: Lethal blood level= 280 mg!L. Biological monitoring: carbon monoxide in expired air (nonsmokers only). 
Recently. methylene chloride concentrations in urine have been found to correlate well to concentrations in air. 

Section 5 ·Fire-Fighting Measures 
Flash Point: Methylene chloride does not have a flash point by standard tests. However, it does form 

flammable mixtures with air. 
Autoignition Temperature: I 033 'F (556 'C) 
LFL: 12% v/v 
UFL: 199c v/v 
LEL: 15.5% (in oxygen) 
UEL: 66.49c (in oxygen) 
Extinguishing Media: For small fires, use dry chemical or carbon dioxide. For large fires, use water spray, 
fog. or regular foam. 

NFPA 

~ 
Unusual Fire or Explosion Hazards: Creates an explosion hanrd if allowed to enter a confined space. Container may explode 

in heat of fire. 
Hazardous Combustion Products: Hydrogen chloride, carbon monoxide and phosgene. 
Fire-Fighting Instructions: Apply cooling water to sides of tanks until well after fire is out. Stay away from ends of tanks. Do 
not release runoff from fire control methods to sewers or waterways. 

Fire-Fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing 
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighters' 
protective clothing provides only limlled protection. 

Section 6 - Accidental Release Measures 
Spill/Leak Procedures: Notify safety personnel. isolate and ventilate area, deny entry, and stay upwind. Shut off ignition 
sources. Cleanup personnel need to protect against inhalation and sk.in!eye contact. 

Small Spills: Take up with earth. sand, vermiculite, or other absorbent, noncombustible material. 
Large Spills 
Containment: Dike far ahead of spill for later reclamation or disposal. Do not release into sewers or waterways. 
Cleanup: Damp mop any residue. 
Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120). 

Section 7 - Handling and Storage 
Handling Precautions: Do not use near ignition sources. Wear appropriate PPE. Do not use plastic or rubber hose for unloading 
trucks or tank cars unless the materials have been tested and approved for methylene chloride service. 

Storage Requirements: Store in a cool, dry, well-ventilated area away from heat, ignition sources, and incompatibles (Sec. 10). 
To minimize decomposition. all storage containers should be galvanized or lined with a phenolic coating. Indoor storage tanks 
should have vents piped outdoors to prevent vapors from escaping into work areas. Prevent moisture from entering tanks. 

Section 8 - Exposure Controls I Personal Protection 
Engineering Controls: Do not use closed circuit rebreathing sy~tems employing soda time or other carbon dioxide absorber 
because of formation of toxic compounds capable of producing cranial nerve paralysis. To prevent static sparks, electrically 
ground and bond all equipment used with and around methylene chloride. 

Ventilation: Provide general or local exhaust ventilation systems to maintain airborne levels below OSHA PELs (Sec. 2). Loca! 
exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at its source.\ IO.:>l 

Administrative Controls: Consider preplacement and periodic medical exams of exposed workers with emphasis on skin. liver. 
CNS, CVS, and blood. A complete blood count should be performed and carboxyhemoglobin levels should be determined 
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periodically. Any level above So/c should prompt investigation of employee and workplace to determine the cause (smokers will 
already have an increased level of carboxyhemoglobin and are at increased risk). Use less hazardous solvents where possible. 

Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations ( 29 
CFR 1910.134) and. if necessary, wear a MSHAINIOSH-approved respirator. For any detectable concentration. use any SCBA 
or supplied-air respirator (with auxiliary SCBA) with a full facepiece and operated in pressure demand or other positive
pressure mode. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. 
Waming! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. If respirators are used. OSHA 
requires a written respiratory protection program that includes at least: medical certification, training, fit-testing, periodic 
environmental monitoring, maintenance. inspection, cleaning. and convenient, sanitary storage areas. 

Protective Clothing/Equipment: Wear chemically protective gloves. boots, aprons, and gauntlets to prevent prolonged or 
repeated skin contact. Polyvinyl alcohol and Viton laminated with Neoprene are suitable materials for PPE. Natural rubber. 
synthetic rubbers, and polyvinyl chloride do not provide protection against methylene chloride. Wear protective eyeglasses or 
chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133 ). Contact lenses are not eye 
protective devices. Appropriate eye protection must be worn instead of, or in conjunction with contact lenses. 

Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and washing facilities available in work area. 
Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder before reuse. Remove methylene 

chloride from your shoes and clean personal protective equipment. 
Comments: Never eat, drink. or smoke in work areas. Practice good personal hygiene after using methylene chloride, especially 

before eating, drinking, smoking, using the toilet, or applying cosmetics. 

Section 9 - Physical and Chemical Properties 
Physical State: Liquid Other Solubilities: Soluble in alcohol, acetone, chloroform. 
Appearance and Odor: Colorless; volatile with a sweet odor. 
Odor Threshold: 205 to 307 ppm 

carbon tetrachloride, ether, and dimethylformamide. 

Vapor Pressure: 350 mm Hg at 68 'F (20 'C); 440 mm Hg at 
77 'F (25 'C) 

Saturated Vapor Density(Air = 1.2 kgtm3. 0.075 lb/ft3): 

2,256 kg/m 3 or 0.141 lb/ft 3 
Formula Weight: 84.9 
Specific Gravity (H20= I, at 4 'C): 1.33 at 15 ·c 
Water Solubility: 2% 
OctanoVWater Partition Coefficient: log Kow = 1.25 

Boiling Point: 104 'F (40 'C) 
Freezing Point: -142 'F ( -97 'C) 
Viscosity: 0.430 cP at 68 'F (20 'C) 
Refractive Index: 1.4244 at 68 'F (20 'C/D) 
Surface Tension: 0.5 to 2.3 giL (in ox·ygen) 
Bulk Density: 11.07 lb/gal at 68 'F (20 'C) 
Ionization Potential: 11.32 eV 
Critical Temperature: 473 'F (245 'C) 
Critical Pressure: 60.9 atm 

Section 10 - Stability and Reactivity 
Stability: Methylene chloride is stable at room temperature in closed containers under normal storage and handling conditions. 

Tends to carbonize when vapor contacts steel or metal chlorides at high temperatures 572 to 842 'F (300 to 450 'C). 
Polymerization: Hazardous polymerization does not occur. 
Chemical Incompatibilities: Include aluminum, lithium, sodium, aluminum bromide, az.ides, dimethyl sulfoxide+ perchloric 

acid. N-methyl-N-nitrosourea +potassium hydroxide, sodium-potassium alloy, potassium t-butoxide, dinitrogen pentoxide. 
dinitroge~ tetraoxide, nitric acid, and oxidizers. Methylene chloride will attack some forms of plastic, rubber, and coatings. 
Corrodes 1ron. some stainless steel, copper, and nickel. 

Conditions to A void: Exposure to heat, ignition sources, and incompatibles. 
Hazardous Decomposition Products: Hydrogen chloride, carbon monoxide and phosgene. 

Section 11- Toxicological Information 
Toxicity Data: • 

Eye Effects: 
Rabbit, eye: 162 mg caused moderate irritation. 
Skin Effects: 
Rabbit, skin: 810 mg/24 hr caused severe irritation. 
Carcinogenicity: 

Rat, inhalation: 3500 ppm/2 yr (intermittently) caused 
endocrine tumors. 

Mutagenicity: 

Rat. oral: 1275 mglkg caused DNA damage. 
Human. fibroblast: 5000 ppm! I hr (continuously) 
caused DNA inhibition. 

• See \!JOSH. RTECS (PA8050000J. for additional toxicity data. 

Acute Inhalation Effects: 
Human, inhalation, TCL0 : 500 ppm/! yr (intermittently) caused 
altered sleep time, somnolence, and change in heart rate. 

Human, inhalation, TCLo: 500 ppm/8 hr caused euphoria. 
Acute Oral Effects: 
Human, oral, LDr_0 : 357 mglkg caused somnolence, paresthesia. 

and convulsions or effect on seizure threshold. 
Rat, oral, LD so: 1600 mglkg 

Multiple Dose Toxicity Data: 

Rat, inhalation: 8400 ppm/6 hr/l3 weeks (intermittently) caused 
changes in liver weight. 
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Section 12 - Ecological Information 
Ecotoxicity: Pimephales promelas (fathead minnow). LC 50= 193 mg/L/96 hr; Lepomis macrochirus (bluegill), LC 50 = 230 

mg!L/24 hr; Poecilia rericulata (guppies). LC50 == 294 ppm/1·~ days. Cytotoxic to plants. 

6/94 

Environmental Degradation: In air, methylene chloride degrades by reaction with photochemically-produced hydroxyl radicals 
<half-life== a few months) but does not undergo direct photolysis. Degradation products include carbon monoxide. carbon 
dioxide. and phosgene. In water, it is removed primarily by evaporation (est. half-life= 3 to 5.6 hr under moderate mixing 
conditions). Some may biodegrade but it is not expected to adsorb to sediment or bioconcentrate. If released to soil most 
methylene chloride will rapidly evaporate. Some may leach through soil. Methylene chloride will adsorb to peat moss but not to 
sand. 

----------------------------=---~------=-~----------------------------------------------~ 

Section 13 - Disposal Considerations 
r---------------------------------------------~-------------------------------·----------·------~ 

Disposal: Pour on sand or earth at a safe distance/location from occupied areas and allow to evaporate (most is transfonned to 
carbon monoxide). A good candidate for liquid injection. rotary kiln, or fluidized bed incineration. Investigate biodegradation: 
methylene chloride is reported to completely biodegrade under aerobic conditions with sewage seed or activated sludge 
between 6 hrs. and 7 days. Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable 
Federal, state. and local regulations. 

Section 14 - Transport Information 
DOT Transportation Data (49 CFR 172.101): 

Shipping Name: Dichlorornethane 
Shipping Symbols: -
Hazard Class: 6. I 
ID No.: UNI593 

Packaging Authorizations 
a) Exceptions: 173.153 
b) Non-bulk P'ackaging: 173.203 
c) Bulk Packaging: 173.241 

Quantity Limitations 
a) Passenger, Aircraft, or Railcar: 60 L 
b) Cargo Aircraft Only: 220 L 

Packing Group: III Vessel Stowage Rt·quirements 
Label: Keep away from food a) Vessel Stowage: A 
Special Provisions (172.102): N36, T\3 b) Other:-

Section 15 - Regulatory Information 
EPA Regulations: 
Listed as a RCRA Hazardous Waste Number (40 CFR 261.33): U080 
Listed as a CERCLA Hazardous Substance ( 40 CFR 302.4) per RCRA, Sec. 300 I and CW A. Sec. 307(a) 
CERCLA Reportable Quantity (RQ). 1000 lb (454 kgJ 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Not listed 
OSHA Regulations: 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1. Z-1-A) 

Section 16 - Other Information 
References: I. 8, 73, 103. 124. 132. 136. 148, 149, 153. 159. 187, 190, 192. 194, 195 

Prepared By ................................. M Gannon, BA 
Industrial Hygiene Review ......... S Gilson, CIH 
\Iedical Review ........................... 1 Brent, MD, PhD 

Disclaimer: Judgments as to the suitability of infonnation herein for the purchaser's purposes are necessarily the purchaser's 
responsibility. Although reasonable care has been taken in the preparation of such infonnation, Genium Publishing Corporation 
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such 
infonnation for application to the purchaser's intended purpose or for consequences of its use. 
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Material Identification 

Material Safety Data Sheets Collection: 

Sheet No. 379 
Tetrahydrofuran 

Issued· sn8 Revision: B. 9/92 
39 Section 1. 

Tetrahydrofuran (CH2CH2CH2CH20) Description: Derived by catalytic hydrogenation of. maleic an~ydr}d.e or f'll:r:m R 2 l\FPA 
(with a nickel catalyst), or by acid-catalyzed dehydration of 1,4-butanediol. To prevent peroxide formau~n, 1.t IS. stabilized I 2 

~ with 0.025% butylated hydroxytoluene, 0.05 to 1% p-cresol, 0.05 to 1% hydroquinone, or_O.Olto 1 ~o 4,4 -th!Ob!S. (6-t-but~l- s 3 

m-cresol). Used as a solvent in histological techniques or for high polymers s~c? as ?Dlyvmyl chlonde; ~a ~eacuon ~ed!Um K 4 

for Grignard and metal hydride reactions; for synthesis of butyrolac~ne, succ1mc ac~d.. an~ 1 .4-~utanediol d1ac~tate; m 
topcoating solutions, polymer coatings, cellophane, lacquers, magneuc tapes, and pnntm? ~ks; m food p_ac~agmg as long as HMIS 
residual amount is< 1.5% of the film; and as a Lewis base to moderate the extreme reactivity of sulfur tnox1de. H 2 
Other Designations: CAS No. 109-99-9, butylene oxide, cyclotetramethylene oxide: diethylene oxide, 1,4-epoxybutane, F 3 
Furanidine hydrofuran NCI-C60560, oxacyclopentane, Oxolane, tetramethylene oXJde, THF. R 2 

• • (73) r r PPE* Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guide for a supp 1ers 1st. • Sec. 8 
Cautions: THF in concentrations greater than 20% are irritating to the eyes, nose, and respiratory tract. It produces central nervous 
system (CNS) depression from inhalation of high concentrations. Tetrahydrofuran is highly flanunable and forms explosive peroxides 
when uninhibited and exposed to air. Use with care! 
Section 2. Ingredients and Occupational Exposure Limits 
Tetrahydrofuran, ca <99% 

1991 OSHA PELs 1990 DFG (Germany) MAK 1985-86 Toxicity Data• 
8-hr TWA: 200 ppm (590 mg/m3) Ceiling: 200 ppm (590 mg/m3) Human, inhalation, TCLo: 25,000 ppm caused general anesthesia. 
15-min STEL: 250 ppm (735 mg/m3) Category II: Substances with Rat, oral, LDso: 2816 mg/kg; no toxic effect noted . 

1990 IDLH Level systemic effects Rat, inhalation, LCso: 21,000 ppm/3 hr produced sleep. resprratory 

20,000 ppm Half-life: 2 hr to shift end stimulation, and nausea or vomiting. 
Peak Exposure Limit: 1000 ppm, 

1990 NIOSH RELs 1991-92 ACGIH TLVs 30 min average value, 2/shift 
TWA: 200 ppm (590 mg/m3) TWA: 200 ppm (590 mg/m3) 

STEL: 250 ppm (737 mg/m3) STEL: 250 ppm (735 mg/m3) 

• See NIOSH, RTECS (LU5950000), for additional mutation and toxicity data. 

Section 3. Physical Data 
Boiling Point: 151 'F (66 'C) Molecular Weight: 72.12 
Melting Point: -163 'F (-108 'C) Density: 0.8892 at 68 'F (20/4 'C) 
Relative Evaporation Rate (BuAc = 1): 8 Water Solubility: Soluble, 30% at 77 'F (25 'C) 
Odor Threshold: 30 to 60 ppm Other SolubUitles: Soluble in alcohol, ketones, esters, ethers, and hydrocarbons. 
Surface Tension: 28 dyne/em at 68 'F (20 'C) Refraction Index: 1.4070 at 68 'F (20 'C) 
Ionization Potential: 9.45 eV Vapor Pressure: 114 mm Hg at 59 'F (15 'C); 145 mm Hg at 68 'F (20 'C) 
Critical Temperature: 512.6 'F (267 'C) Saturated Vapor Density (Air= O.o75 lb/ft3 or 1.2 kg/m3): 0.096lb/ft3 or 1.539 kg/m3 

Critical Pressure: 51.2 atm pH: - 7 (aqueous solution) 
Viscosity: 0.48 cP at 68 'F (20 'C) Appearance and Odor: Water-white to clear liquid with a fruity odor and pungent taste. 

Section 4 .. Fire and Explosion Data 
Flash Point: 5 'F (-15 'C) OC I Autoignltlon Temperature: 610 'F (321 'C) I LEL: 2% vfv I UEL: 11.8% v/v 
Extinguishing Media: THF is a Class 1B Flammable Liquid. For small frres, use dry chemical, carbon dioxide, water spray, or 'alcohol-resistant' 
foam. For large fires, use water spray, fog, or 'alcohol-resistant' foam. Unusual Fire or Explosion Hazards: Vapors may travel to an ignition 
source and flash back. Containers may rupture in frre. Burning rate= 4.7 mm/min. Uninhibited THF forms explosive peroxides in air. Due to its 
volatility, even dilute THF-water mixtures present a frre hazard. Special Fire-fighting Procedures: Because fire may produce toxic thermal 
decomposition products, wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure 
mode. Structural frrefighters' protective clothing provides only limited protection. U fire becomes uncontrollable, evacuate for a 1500 ft radius. If 
possible without risk, move container from fire area or apply cooling water to sides of container until well after frre is out. Stay away from ends of 
tanks. For massive frre in cargo area, use monitor nozzles or unmanned hose holders; if impossible, withdraw and let frre burn. Withdraw from fire 
if you hear a rising sound from venting safety device or notice any tank discoloration due to fire. Do not release runoff from frre control methods 
to sewers or waterways. 

Section 5. ···.Reactivity Data 
Stability/Polymerization: THF forms explosive (>1%) peroxides when exposed to air or sunlight. It is inhibited (Sec. 1) to prevent peroxide 
formation. Hazardous polymerization may occur in the presence of cationic initiators such as strong proton acids or selected Lewis acids. Chemi· 
callncompatibllltles: THF will attack some forms of plastics, rubber, and coatings. It is explosive with potassium hydroxide, sodium hydroxide, 
and sodium tetrahydroaluminate since caustic alkalies deplete the inhibitor, reacts with potassium dioxide 2-aminophenol to form an explosive 
product; reacts violently with metal halides; forms explosive hydrogen gas with borane or lithium tetrahydroaluminate and reacts vigorously with 
bromine and calcium hydride+ heat. Also incompatible with sulfmyl chloride and oxidizing materials. Conditions to Avoid: Exposure to heat, 
ignition sources, and incompatibles. Hazardous Products of Decomposition: Thermal oxidative decomposition ofTHF can produce carbon 
oxides and irritating vapors. Other: Because distillation or alkali treatment of stabilized THF removes the involatile antioxidant, it must be 
restabilized or stored under nitrogen to prevent peroxide formation. Do not store more than a few days without a stabilizer. Sodium benzophenone 
ketyl or an activated alumina column have been used to remove moisture and peroxides. Peroxides may also be destroyed by passage through 
activated carbon at 86 to 154 'F (20 to 66 'C) with contact time> 2 min. Only use lithium tetrahydroaluminate for drying THF if it is peroxide-free 
and not glossy wet. Distill only in presence of a reducing agent such as ferrous sulfate, since peroxide explosions have occurr~. . 

ontmue on next page 
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Section 6. Health Hazard Data 
Carcinogenicity: The IARC,064> NTP,069> and OSHA<164> do not list THF as a carcinogen. Summary of Risks: THF is a strong skin and mucous 
membrane irritant when present at levels> 20% but it is not a sensitizer. Effects in humans are not well known due to a lack of exposure data. 
CNS depression is seen in exposure to high concentrations. Liver and kidney damage occurred in animals but recent attempts to confirm these: 
reports have failed. Thus, the liver and kidney damage has been attributed to impurities present in the THF used in older experiments. Even so, 
some authoriti~s s~ll recommend monitoring kidney and li~er function in exposed persons. Medical Conditions Aggravated by Long-Term 
Exposure: Skin dtseases. Target Organs: Eyes, CNS, skin, respiratory system. Primary Entry Routes: Inhalation, skin c:ontact. Acute 
Effects: Vapor inhalation of high concentrations can cause slight smarting of the eyes or respiratory system as well as cough and chest pain. 
Inhalation of 25,000 ppm can cause anesthesia which may last 6 to 8 hr. Investigators testing pharmacological properties have reponed severe 
occipital headache, nausea, and dizziness; these are easily reversible in fresh air. A marked decrease in WBC count was obs1:IVed in researchers 
involved in experimental spinning of synthetic fibers (made from polyvinyl chloride with THF as a solvent). Recovery occurred after 2 years 
treatment with cystin, liver preparate, and vitamins B & C. Alcoholic beverages appear to enhance THF toxicity. Chronic Effects: Possible liver 
and kidney damage. 
FIRST AID Eyes: Do nol allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and cor.tinuously with 
flooding amounts of water until transported to an emergency medical facility. Consult a physician immediately. Skin: Quickly remove contami
nated clothing. Rinse with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. Inhalation: Remove exposed 
person to fresh air, support breathing and administer 100% humidified supplemental oxygen if needed. Ingestion: Never give anything by mouth 
to an unconscious or convulsing person. Contact a poison control center a:~d unless otherwise advised, have that conscious and alerl person drink 
1 to 2 glasses of water to dilute. Gastric lavage is indicated if performed soon after ingestion or in patients at risk of convulsing. 
Note to Physicians: Even though THF's effect on the liver and kidneys is uncertain, it is suggested that renal and hepatic function be monitored, 
especially AST, ALT. and GGT. If gastric lavage is performed protect aitway by placement in Trendelenburg and left lateral decubitus position 
or by cuffed endotracheal intubation. 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Shut off all ignition sources. Cleanup personnel 
should protect against vapor inhalation and skin/eye contact. Use water spray to reduce vapor and form nonflammable mixtures. Take up small 
spills with earth, sand, vermiculite, or other absorbent, noncombustible m1terial and place in suitable containers. Dike far ahead of large spills for 
later reclamation or disposal. Report any release in excess of 1000 lb. Follow applicable OSHA regulations (29 CFR 1910.120). Ecotoxicity 
Values: Blue-green algae, growth inhibition microcyctis = 225 mg/L(pH 7); Protozoa, cell multiplication inhibition test::: 858 mg/L. Environ
mental Degradation: In air, THF photodegrades by reaction with hydroxyl radicals with an estimated half-life of hrs to a few days. It is soluble 
and expected to wash out in rain. In water, its fate is uncertain. Based on very limited evidence THF is expected to biodegrade and not absorb to 
sediment. Tests in distilled water showed THF to last as follows: 0.5 mg/L for l to 2 days, 5 mg/L for 6 to 8 days, and 10 mg/L for 10 days. 
Disposal: A good candidate for rotary kiln incineration at 1508 to 2912 'F (820 to 1600 'C), for liquid injection incineration at 1202 to 2912 "F 
(650 to 1600 'C), and fluidized bed incineration at 842 to 1796 'F (450 to 980 'C). Contact your supplier or a licensed contractor for detailed 
recommendations. Follow applicable Federal, state, and local regulations. OSHA Designations 
EPA Designations Listed as a:n Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 
Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. U213 
SARA Extremely Hazardous Substance (40 CFR 355), TPQ: Not listed 
SARA Toxic Chemical (40 CFR 372.65): Not listed 
Listed as a CERCLA Hazardous Substance• (40 CFR 302.4): Final Repottable Quantity (RQ), !DOD lb (454 kg)(* per CWA, Sec. 311 (b)(4)] 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses, chemical safety goggles, or faceshields per OSHA eye- and face-protection regulations (29 CFR 191 0.133). 
Because contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection 
and usc. Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessa:ry, wear a MSHNNIOSH-approved respirator. For <1000 ppm, 
use any powered air-purifying respirator with organic vapor cartridge. For< 5000 ppm, use any supplied-air respirator (SAR) operated in 
continuous flow mode. For< 10,000 ppm, use any SAR or SCBA with a full.facepiece. For< 20,000 ppm, use a:ny SAR op1:rated in pressure 
demand or positive pressure mode. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. 
Warning! Air-purifying respiralors do nol prolecl workers in oxygen-deficienl almospheres. If respirators are used, OSHA requires a written 
respiratory protection program that includes at least: medical certification, training, fit-testing, periodic environmental monitoring, maintenance, 
inspection, cleaning, and convenient, sanitary storage areas. Other: Wea:r chemically protective gloves, boots, aprons, and gauntlets made of 
butyl rubber or neoprene to prevent skin contact. Ventilation: Provide general and local exhaust ventilation systems to maintain airborne 
concentrations below the OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work 
at(!a by controlling it at its source.<103l Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench 
showers, and washing facilities. Contaminated Equipment: Separate contaminated work clothes from street clothes and launder before reuse. 
Remove this material from your shoes and clean PPE. Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after 
using this material, especially before eating, drinking, smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Store in dark glass bottles or steel drums in a cool, dry, well-ventilated area away from heat, oxidizing materials and 
sunlight. Outside or detached storage is preferred; if inside, keep in a standard flammable liquids storage room or cabinet. Use Class 1, Group C 
electrical equipment. Regularly check inhibitor levels to maintain peroxide level below 1%. Before use, test for absence of peroxides with 
potassium iodide-starch paper. Electrically ground and bond all equipment used with THF. In addition, provide jumpers at swing joints and other 
necessary locations to give a ground circuit of low resistance. Restabilize and store THF that has been recovered for reuse under a blanket of dry 
nitrogen gas. Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control a:irbome 
contaminants and to maintain concentrations at the lowest practical level. Administrative Controls: Consider preplacement and periodic 
medical exams of exposed workers with emphasis on the skin, eyes, CNS, and respiratory system. 

Transportation Data (49 CFR 172.101) 
DOT Shipping Name: Tetrahydrofuran Packagln~ Authorizations Quantity Limitations 
DOT Hazard Class: 3 a) Exceptions: None a) Passenger Aircraft or Railcar: 5 L 
ID No.: UN2056 b) Non-bulk Packaging: 173.202 b) Cargo Aircraft Only: 60 L 
DOT Packing Group: II c) Bulk Packaging: 173.242 Vessel Stowage Requirements 
DOT Label: Flammable Liquid a) Vessel Stowage: B 
Special Provisions (172.102): T8 b) Other:--
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Material Safety Data Sheets Collection: 

Sheet No. 382 
Vinyl Chloride 

Issued: 1ns Revision: C, 9/92 

Section 1. Material Identification ·· · · ·· · .· ·· .. · ··.·· .·· ·· ·· ·. ···· 
Vinyl Chloride (C2H3Cl) Description: Derived from e~yle~e dichloride and alcoholic potassium, by !cac~on of acetylene 
and hydrogen chloride (as gas or liquids), or by oxychlonnauon where ethylene reacts w.tth ~ydrochlo?c actd an~ o~ygen. 
Inhibitors such as butyl catechol, hydroquinone, or phenol are added to prevent polymenzation. Used 111 ~e plasucs 111dust:ry 
for the production of polyvinyl chloride resins, in organic synthesis and formerly as a refrigerant, extracuon solvent, and 
propellant (banned in 1974 because of its carcinogenic activity). 
Other Designations: CAS No. 75-01-4, chloroethylene, chloroethene, e~ylene monochlo~de, :rrovidur, VC, V~M-. 
Manufacturer: Contact your supplier or distributor. Consult latest CherrucaJ Week Buyers GukJeml for a suppliers list 
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PPE- Sec. 8 

39 

Cautions: Vinyl chloride is a confirmed human carcinogen. Vapor inhalation leads to central nen:ous system (CNS) . 
depression. The liquid can cause frostbite. It is a flammable gas at room temperature and polymenzes on exposure to au or 
sunlight. Avoid exposure to VC through engineering controls and wearing PPE 

• Oironic effects 

Section 2. • Ingredients and Occupational Exposure Limits ····•· •·•· 2 & ·········· 
Vinyl Chloride, ca 98 to 99%. ~purities ~elude water, acetaldehy~e, hydrogen chloride, hydrogen peroxide, methyl chloride, butane, 
1,3-butadiene, chlorophene, dtacetylene, v111yl acetylene, and prop111e. 

1991 OSHA PELs 1992-93 ACGIH TLV 1985-86 Toxicity Datat 
8-hrTWA: 1 ppm TWA: 5 ppm (13 mg/m3) Man, inhalation, TCLD: Intermittent exposure to 200 ppm for 14 yr 
Ceiling: 5 ppm; OSHA-X TLV-A1 caused liver tumors. . 

Man, inhalation, TCLD: 30 mg/m3/5 yr caused spermatogenesiS. 
Human, inhalation, TC: Continuous exposure to 300 mg/m3 for an 1990 NIOSH REL 

NIOSH-X 
1990 DFG (Germany) TRK• 
Existing Installations: 3 ppm 
MAK-A1 

undetermined number of weeks caused blood tumors. 
Rat, oral, LD50: 500 mg/kg; toxic effects not yet reviewed 

* 1RK (technical exposwe limit) is used in place of MAK when a material is a carcinogen. Unlike an MAK ~ow w.hich no adverse eff~cts are expected, the 1RK 
is a limit set below which adverse effects may still occur. This is based on the theory thai 1 molecule of a caranogeruc substance may still produce a tumor. The 
1RK is set to allow for an acceptable risk (for example, 1 nunor in 1 million persons may be Ill a~ble risk). 
t See NIOSH, KTECS (KU%23000), for additional mutation, reproductive, tumorigenic, and toxicity data. 

Section3. PhysicaiData ·•.·• · 
Bolling Point: 7 'F (-13.9 •q 
Freezing Point: -245 •F (-159.7 ·q 
Molecular Weight: 62.5 
Speclflc Gravity: 0.9106 at 68 •F (20 'C) 
Ionization Potential: 9.99 eV 
Refraction Index: 1.370 at 20 ·c!D 
Surface Tension: 23.1 dyne/em at -4 •p (-20 ·q 
Odor Threshold: 2000 to 5000 ppm• 
Vapor Density (Air= 1): 2.155 

Water Solubility: Slightly soluble, 0.1% at 77 •p (25 •q 
Other Solubilities: alcohol, benzene, carbon tetrachloride, ether, hydrocarbon and oils. 
Vapor Pressure: 2530 mm Hg at 68 'F (20 •q, 400 mm Hg at -18.4 •p ( -28 'C) 
Critical Temperature: 304.7 'F (1515 'C) 
Critical Pressure: 56.8 atm 
Viscosity: 0.01072 cP at 68 •F (20 ·q, gas; 0.28 cP at -4 •F (-20 ·q, liquid 
Appearance and Odor: A gas at room temperature. Usually found as a compressed/ 

cooled liquid. The colorless liquid forms a vapor with a pleasant ethereal odor. 

*The actual vapor concentration that can be detected by humans has not been adequately determined and varies from one individual to another, from impurities, 
and probably from exposure duration. The odor threshold is not an accurate warning of exposure. 

Section 4~ Fire and Explosion Data ... ·. .. · •..... •·•.··•• .•... ·.···•········· · ·· •·········· ,L ··... · / . ~_::::.<_: /> </ .·····. 
Flash Point: -108.4 •F (-78 ·c) OC I Autolgnltlon Temperature: 882 •p (472 ·c) I LEL: 3.6% vfv I UEL: 33% v/v 

Extinguishing Media: For small ftres, use dry chemical or carbon dioxide. For large ftres, use water spray, fog, or regular foam. Unusual Fire 
or Explosion Hazards: Large fires can be practically inextinguishable. Vapors may travel to an ignition source and flash back. VC may 
polymerize in cylinders or tank cars and explode in heat of (ire. Vapors pose an explosion hazard indoors, outdoors, and in sewers. VC decom
poses in ftre to hydrogen chloride, carbon monoxide, carbon dioxide, and phosgene. Burning rate = 4.3 mm/min. Special Flre-flghtlng Proce
dures: Because fue may produce toxic thermal decomposition products, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in pressure-demand or positive-pressure mode. Stop gas leak if possible. Let tank, tank car, or tank truck burn unless leak can be 
stopped. For massive ftre in cargo area, use monitor nozzles or unmanned hose holders; if this is impossible, withdraw from area and let fue bum. 
Withdraw immediately if you hear a rising sound from venting safety device or notice any tank discoloration due to frre. Do nol release runoff 
from frre control methods to sewers or waterways. 

Stability/Polymerization: Long term exposure to air may result in formation of peroxides which initiates explosive polymerization of the chloride. 
VC can polymerize on exposure to light or in presence of a catalyst Chemical lncompatibllltles: VC can explode on contact with oxide of 
nitrogen, may liberate hydrogen chloride on exposure to strong alkalies, and is incompatible with copper, oxidizers, aluminum, and peroxides. In 
the presence of moisture, VC attacks iron and steel. Conditions to Avoid: Exposure to sunlight, air, heat, and incompatibles. Hazardous 
Products of Decomposition: Thermal oxidative decomposition of vinyl chloride can produce carbon oxides, and chloride gas. 

Section 6. Health.Hazard Data· ... ·•·•·•· << .••.... •• .• ·· << /< :· • u • •• \ .. <•> .. · •·· >•··•·.······· •...... ·.·· < >•·•· .. ···•·•·••·••·····•··. 
C~clnogenlclty: Vinyl chloride is listed as a carcinogen by the IARC (Class 1, suff~eienl human evidence),<t64J NTP (Class 1, suffiCient human 
evtdence),<169l NIOSH (Class X, carcinogen defined without further categorization),<163l ACGIH (l'LV-Al, confvmed human carcinogen),<t63l 
DFG (MAK-A1, capable of inducing malignant tunwrs in hwnans),063l and OSHA (Class X, carcinogen defined without further calegoriza
tion).064l Liver tumors (angiosarcomas) are confirmed from VC exposure. Other tumors of the CNS, respiratory system, blood, and lymphatic 
system have ~curre~ from exposure to the polyvinyl chloride manufacture process but VC itself may not be the causative agent Summary of 
Risks: Vapor ~.alauon causes ~arying degrees of CNS depression with noticeable anesthetic effects at levels of 1% (10,000 ppm). Studies have 
sho~ loss of hbtdo and sperm m men exposed to VC and in Russian studies, 77% of exposed women experienced ovarian dysfunction, benign 
uter111e growths, and prolapsed genital organs. However, no teratogenic effects have been seen in offspring of exposed workers. 

ConlinUI! on next page 
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Section 6. Health Hazard Data, continued 
It appears that metabolism is necessary before many of VC's !Oxic effects occur. Some vinyl chloride is exhaled unchanged but most is metabolized to 
chloroacetaldehyde. Skin absorption may occur if liquid is confined on skin but absorbed amount would be small. It is possible that the phenol inhibitor 

may be absorbed as well. The compressed liquid can cause frostbite. Vapors an~ severely irritating 10 the eyes. Chronic exposure can cause cancer and a 
triad of syndromes known as vinyl chloride disease. Medical Conditions Aggravated by Long-Term Exposure: Liver, cardiac, pulmonary, and 
connective tissue disorders. Target Organs: Liver, CNS, rcspira10ry and lymphatic systems, bone, and connective tissue of the skin. Primary Entry 

Ro~tes: Inhalation, skin/eye c?nt3:ct ~cute Effect~:. CNS eff~ts include ~atigue, headache, vertigo, ataxia. euphoria, visual disturbances, dulling of 
aud110ry cues, numbness and unghng m the extrem1Ues, narcosiS, unconsciOusness, and death due 10 rcspira10ry failure. Respira!Ory problems include 

dyspnea, asthma., and pneumonoconiosis. Chronic Effects: Repeated exposure has lead to liver cancer; confirmed because of the otherwise rarity of its 

type (angiosarcoma). Tumors in other organs have occurred in the polyvinyl chloride industry but agents other than VC may be rcsponsible; authorities 
are still debating this issue. A triad of other effects are associated with VC exposure. Aero-osteolysis is associated with hand cleaning of polymerization 
vessels and characterized by dissolution of bone in the hands, especially when associated with resorption. Raynaud's Phenomenon is a vascular disorder 
marked by recurrent spasm of the capillaries and especially those of the fmgers and !Ocs on exposure 10 cold. This is usually accompanied by pain and in 
severe cases may progress 10 local gangrene. Scleroderma!Ous skin changes (affecting the dorsal hands and distal forearms) are seen and described as a 
slowly progressive disease marked by deposition of fibrous connective tissue in the skin. The skin becomes thickened and raised nodules appear. 
Arthralgias (pain in one or more joints) and blood changes with decreased platelet number and capillary abnormalities may also occur. 

FIRST AID Eyes: Do not allow victim to rub or keep eyes tightly shut Gently lift eyelids and flush immediately and continuously with flooding 
amounts of water until transported 10 an emergency medical facility. Consult a physician immediately. Skin: Quickly remove contaminated clothing. 
Rinse with flooding amounts of water for atleast15 min. Wash exposed area witth soap and water. For reddened or blistered skin, consult a physician. 

For frostbite, immerse affected area in 107.6 'F (42 'C) water until completely rewarmed. Do not use dry heat Inhalation: Remove exposed person to 

fresh air and support breathing as needed. Ingestion: Unlikely! VC is a gas above 7 'F (-14'C). Note to Physicians: Endotracheal intubation may be 
required if significant CNS or respira10ry depression occur. Diagnostic test: thiodiglycolic acid in urine (normally< 2 mg/g creatinine). 

Section 7. Spill, Leak, and Disposal Procedures 
SpUI/Leak: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. lf possible without risk, stop gas flow. Shut off ignition 
sources. Report any release> lib. Follow applicable OSHA regulations (29 CFR 1910.120). Environmental Transport: VC reacts with hydroxyl 

radicals in the trophosphere with a half-life of 1.2 days. The half-life= a few hr in pho!Ochemical smog. Reaction products in the air include chloro
acetaldehyde, hydrogen chloride, chloroethylene, epoxide, formaldehyde, formyl chloride, formic acid, and carbon monoxide. In soil, VC rapidly volatil
izes. What docs not evaporate will be highly mobile and may leach into groundwater. In water, VC is not expected to hydrolyze, bixoncentrate, or 
absorb to sediment. It will rapidly volatilize with an estimated half-life of 0.805 hr for evaporation from a river 1 meter deep with a current of 3 meter/sec 
and a wind velocity of 3 meter/sec. In waters containing pho!Osensitizers such 3.!, humic acid, photodegradation will be rapid. Soil Absorption/Mobility: 
From an estimated solubility of 2,700 ppm, a Koc of 56 is established for VC which indicates high soil mobility and potential 10 le~Lch into groundwater. 

Disposal: Dilute any waste compressed liquid to a 1% solution and remove phenol inhibi!Or as sodium. Pour on!O vermiculite, sodium bicarbonate, or a 
sand & soda ash mixture (90/10). Add slaked lime if fluoride is present. Mix in paper boxes, place in incinerator, cover with scrap wood and paper, and 

ignite with excelsior train. Another method is to dissolve waste in a flammable solvent and spray in incinerator firebox equipped w:ith an afterburner and 
alkali scrubber. Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, slate, and local regulations. 

EPA Designations OSHA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. U043 Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 
SARA Extremely Hazardous Substance (40 CFR 355), TPQ: Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ), I lb (0.454 kg)[* per CWA, Sec. 307 (a); CAA, Sec. 
112, & RCRA, Sec. 3001) 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because contact 
lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA 
(29 CFR 191 0.134) and, if necessary, wear a MSHAJNIOSH-approved rcspira!O.r. According 10 NIOSH(148l, for any detectable concentration use a SCBA 
or supplied-air respirator with a full facepiece operated in pressure-demand or other positive pressure mode. See 29 CFR 1910.1017 for detailed OSHA 

respirator recommendations. For emergency or nonroutine operations (cleaning spills, reac10r vessels, or storage tanks), wear an SCBA. Warning! Air
purifying respirators do not protect workers in oxygen-deficient atfTII)spheres. Ifrcspira!Ors are used, OSHA requires a written respiratory protection 
program that includes at least: medical certification, training, fit-testing, periodic environmental moni!Oring, maintenance, inspectic-n, cleaning, and 
convenient, sanitary storage areas. Other: Wear chemically protective gloves, boots, aprons, and gauntlets made of Viton or chlorinated polyethylene to 
prevent skin contact. Ventilation: Provide general and local exhaust ventilation .systems 10 maintain airborne concentrations below the OSHA PEL's (Sec. 
2). Local exhaust ventilation is preferred because it prevents contaminant dispen:ion in10 the work area by controlling it at its sourc1!.0°3l Safety Statio TIS: 

Make available in the work area emergency eyewash stations, safety/quick-drenc:h showers, and washing facilities. Contaminated Equipment: Separate 
work clothes from street clothes, launder before reuse and clean PPE. Comment5: Never eat, drink, or smoke in work areas. Practice good personal 
hygiene after using this material, especially before eating, drinking, smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Store in a cool, dry, well-ventilated area in clearly labeled containers. Outside or detached storage is preferred. Lru:ge amounts 
should be stored in steel containers under pressure. Keep separate from incompa1:iblcs (Sec. 5). Venting, under pressure should be safety rehef. At atm, 

venting should be pressure vacuum. Regularly monitor inhibitor levels. To avoid static sparks, electrically ground and bond all equipment us~d. with VC. 

Avoid open flames, spark formation and electric discharges around VC. Engineering Controls: To reduce potential h~lth hazards, use suff1c1ent 
dilution or local exhaust ventilation to control airborne contaminants and 10 maintain concentrations at the lowest practical level. Install Class 1, Group D 

electrical equipment. Administrative Controls: Inform VC exposed personnel ,Jf hazards associated with its use. Preplacement and periodic medical 
exams of workers exposed above the action level is mandatory under OSHA 29 CFR (1910.1017). Monitor for liver cancer, scleroderma, pneumonitis, 
clotting abnormalities, and aero-osteolysis. 

Transportation Data (49 CFR 172.101) 

DOT Shipping Name: Vinyl Chloride Packaging Authorizations Quantity Limitations 
DOT Hazard Class: 2.1 a) Exceptions: 173.306 a) Passenger Aircraft or Railcar: Forbidden 
ID No.: UN1086 b) Non-bulk Packaging: 173.304 b) Cargo Aircraft Only: 150 kg 
DOT Packing Group:·· c) Bulk Packaging: 173.314 & 173.315 Vessel Stowage Requiremmts 
DOT Label: Aammable Gas a) Vessel Stowage: B 
Special Provisions (172.102): 844 b) Other: 40 

MSDS CoUection References: 26, 73, 100, 101, 103, 124, 126, 127, 132, 133, 136, 140, 148, 149, 153, 159, 162, 163, 164, 167, 168, 171, 174, 175 
Prepared by: M GannDI'I, BA: Industrial Hy2lene Review: PA Roy, MPH, CIH: Medical Review: AC Darlington, MPH, MD 
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Material Safety Data Sheets Collection: 

One Genium Plaza Sheet No. 385 
Schenectady, NY 123!)4-4690 ; ;sA Ethyl benzene 

(518) 377-8854 Issued: sns Revision: B, 9/92 

Section 1. Material Identification 39 
Ethylbenzene (C H C H ) Description: Derived by heating benzene and ethylene in presence of aluminum chloride with R 1 NFPA 

6525 . • fi' dhdr . I 3 

~ 
subsequent distillation, by fractionation directly from .the m1x.ed xylene stre~ m pe~ole~m rc mm~, or e y o~enauon 
of naphthenes. Used as a solvent, an antiknock agent m gasoline; and as.an mtermediate .m production of synthetic rubber, s 2* 
styrene, cellulose acetate, diethylbenzene, acetophenone, ethyl anthraqurnone, propyl ox1de, and a-methylbenzol alcohol. K 4 

*Skin Other Designations: CAS No. l{l0-41-4, ethylbenzol, EB, phenylethane •. NCI-C56393. , . . . absorption HMIS Manufacturer: Contact your supplier or distributor. Consult latest Cherrucal Week Buyers GuuJeC13l for a suppliers list H 2t 
F 3 
R 0 

Cautions: Ethylbenzene is a skin and mucous membrane irritant considered the most irritating of the be~zene. series. ~hala.tion PPE- Sec. 8 
causes acute and chronic central nervous system (CNS) effects. It is highly flammable and forms explos1ve nuxtures With a.rr. t Chronic 

effects 

Section 2. Ingredients and Occupational Exposure Limits 
Ethylbenzene, ca >99.0%. Impurities include- 0.1% meta & para xylene,- 0.1% curnene, and- 0.1% toluene. 

1991 OSHA PELs 1992-93 ACGIH TLVs 1985-86 Toxicity Data• 
8-hrTWA: 100 ppm (435 mg/m3) TWA: 100ppm(434mg/m3) Human, inhalation, TCLo: 100 ppm/8 hr caused eye effects, 
15-min STEL: 125 ppm (545 mg/m3) STEL: 125 ppm (545 mg/m3) sleep, and respiratory changes. 
Action Level: 50 ppm (217 mg/m3) 1990 DFG (Germany) MAK Human, lymphocyte: 1 mmol/L induced sister chromatid 

1990 IDLH Level TWA: 100 ppm (440 mg/m3) exchange. 
2000ppm Category 1: local irritants Rat, oral, LD

50
: 3500 mg/kg; toxic effects not yet reviewed 

1990 NIOSH REL 
Peak Exposure Limit: 200 ppm, 5 min Rat (female), inhalation, T<;_.,: 1000 pprnf7 hr/day, 5 days/ 

TWA: lOOppm (435 mg/m3) 
momentary value, max of 8/shift wk, for 3 wk prior to mating and daily for 19 days of gesta-

STEL: 125 ppm (545 mg/m3) 
Danger of cutaneous absorption tion produced pups with high incidence of extra ribs.<179l 

* See NIOSH, RTECS (DA0700000), for additional irritation, mutation, reproductive, and toxicity data. 

Section 3. Physical Data 
Boiling Point: 277 "F (136 "C) Molecular Weight: 106.16 
Melting Point: -139 'F (-95 "C) Density: 0.863 at 77 "F (25 "C) 
Surface Tension: 31.5 dyne/em Water Solubility: Slightly, 14 mg/1 00 mL at 59 'F (15 'C) 
Ionization Potential: 8.76 eV Other Solubilities: Miscible in alcohol, ether; soluble in carbon tetrachloride, benzene, 
Viscosity: 0.64 cP at 77 "F (25 'C) sulfur dioxide, and many organic solvents; insoluble in ammonia 
Refraction Index: 1.4959 at 68 'F (20 'C) Odor Threshold: 2.3 ppm 
Relative Evaporation Rate (ether= 1): 0.0106 Vapor Pressure: 7.1 mm Hg at 68 'F (20 "C); 10 mmHg at 78.62 'F (25.9 "C); 100 mm Hg 
Bulk Density: 7 .21lb/Gal at 77 'F (25 "C) 165.38 "F (74.1 'C) 
Critical Temperature: 651 'F (343.9 "C) Saturated Vapor Density (Air= O.o75lb/ftl or 1.2 kg/nil): 0.0768 lb/f~ or 1.2298 kg/m3 

Critical Pressure: 35.6 atrn 
Appearance and Odor: Colorless, flammable liquid with a pungent odor. 

Section 4. Fire and Explosion Data •• 
Flash Point: 64 'F (18 "C) CC I Autoignition Temperature: 810 'F (432 "C) I LEL: 1.0% vfv I UEL: 6.7% v/v 

Extinguishing Media: Class 1B Flammable liquid. For small fires, use dry chemical, carbon dioxide, or' alcohol-resistant' foam. For large fires, use 
fog or 'alcohol-resistant' foam. Use water only if other agents are unavailable; EB floats on water and may travel to an ignition source and spread 
fire. Unusual Fire or Explosion Hazards: Burning rate= 5.8 mm/min. Vapors may travel to an ignition source and flash back. Container may 
explode in heat of fire. EB poses a vapor explosion hazard indoors, outdoors, and in sewers. Special Fire-fighting Procedures: Because fire may 
produce toxic thermal decomposition products, wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in pressure-demand 
or positive-pressure mode. Cool container sides with water until well after fire is out Stay away from ends of tanks. For massive fire in cargo area, 
use monitor nozzles or unmanned hose holders; if impossible, withdraw from area and let frre bum. Withdraw immediately if you hear rising sound 
from venting safety device or notice any tank discoloration c~ue to frre. Do not release runoff from fire control methods to sewers or waterways. 

Sections. Reactiyity .Data ...•..... 
•··. · ... · .. • .. ···•·•····.········•······ ·.·.··•·•·· <<• <···>· • ..... ····•······•·• •. ••... · ... ··. ···.· ... ·.· ......•.•..•.••.•... · ........•. / ... >. <. /.··· ..••••••• <.( .·. 

Stability/Polymerization: Ethylbenzene is stable at room temperature in closed containers under normal storage and handling conditions. Hazardou! 
polymerization cannot occur. 
Chemical IncompatJbUitles: Reacts vigorously with oxidizers. 
Conditions to Avoid: Exposure to heat and oxidizers. 
Hazardous Products or Decomposition: Thermal oxidative decomposition of EB can produce acrid smoke and irritating fumes. 

Sectiorl6~ Health Hazard Data · ·· · .....•. ·.: ...•.....•. · .. ··•····. <· ...................... ··<······ 
<·············· ........ >• .•... <················ ·.· ~arcln~ge~ci.ty: The IARC,064J NTP,069l and OSHA<164l do not list EB as a carcinogen. Summary of Risks: Occupational exposure to EB alone 

IS ra:e smce 1t IS usually present together with other solvents. EB is irritating to the eyes, skin, and respiratory tract. Vapor inhalation produces 
varymg degrees of CNS effects depending on concentration. The liquid is absorbed through the skin but vapors are not 56 to 64% of inhaled 
ethylb~zen~ is retained and metabolized. Urinary metabolites following exposure to 23 to 85 ppm for 8 hr are mandelic acid (64%), phenyl-
glyoxylic ac1d .(25%), and methylphenylcarbinoVl-phenyl ethanol (5%). Concurrent exposure to xylene and ethylberizene causes slower excretion 
of EB metabolites. Based on the rat LD50, one manufacturer gives 3 to 4 oz. as the lethal dose for a 100 lb person. Conlin~ on next page 

c C> 2 .. . . "Pl"'sh< 199 Gcniwn Publiahina Coq>cnoon. Any commercial ... or reproducuon wnhout tho publilhor 1 pcmliiiiOD 11 prohibn•d. 



No. 385 Ethylbenzene 9/92 

Section 6. Health Hazard Data 
~_ledical.Condltlons Aggravated by Long-Term Exposure: Skin and CNS diseases and impaired pulmonary function (espedally obstructive 
rurway d1sease). Target Organs: Eyes, respiratory system, skin, CNS, blood. Primary Entry Routes: Inhalation, skin and eye wntact. Acute 
Eff.ects: Vapor inhalation of 200 ppm caused transient eye irritation; 1000 ppm caused eye irritation with profuse watering (tolerance developed 
~ap1dly); 2000 ppm caused severe and immediate eye irritation and watering, nasal irritation, chest wnstriction, and vertigo; 5000 ppm was 
mt?lerable and caused eye and nose irritation. Inhalation of high concentrations may cause narwsis, cramps, and death due to respiratory paralysis. 
Skin exposed to pure ethyl benzene for 10 to 15 min absorbed 22 to 33 mg/cm2/hr. Immersion of hand in solutions of 112 & 156 mg/L for 1 hr 
absor~ed 118 & 215.7 ~g/cm2/hr, respectively. Chronic Effects: Repeated skin contact may cause dryness, scaling, and flssming. Workers 
chromcally exposed to > 100 ppm complained of fatigue, sleepiness, heada,;he, and mild irritation of the eyes and respiratory ·:ract. Repeated vapor 
inhalation may result in blood disorders, particularly leukopenia (abnormally low level of white blood cells) and lymphocytosis. 
FIRST AID 
Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and wntinuously with flooding amounts of 
w~ter until. transported to an emergency medical facility. Consult a physician immediately. Skin: Quickly remove wmaminatf:ci clothing. Rinse 
With floodmg amounts of water for at least 15 min. Wash exposed area with soap and water. For reddened or blistered skin, consult a physician. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. Ingestion: Never give anything by mouth to an unconscious or 
convulsing person. Contact a poison rontrol center and unless otherwise advised, have that conscious and alert person drink 1 to 2 glasses of water 
to dilute. Do not induce vomiting! Aspiration of even a small amount of EB in vomitus can cause severe damage since its low viscosity and surface 
tension will cause it to spread over a large area of the lung tissue. 
After first aid, get appropriate In-plant, paramedic, or community med leal support. 
Note to Physicians: BEI =mandelic acid in urine (1.5 g/g of creatinine), sample at end of shift at workweeks end. Since this test is not specific, 
test for EB in expired air for wnflrmation. 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Notify safety personnel. Isolate and ventilate area. deny entry and stay upwind. Shut off all ignition sources. Cleanup personnel should 
protect against vapor inhalation and skin/eye rontact. Take up small spills with earth, sand, vermiculite, or other absorbent, noncombustible mate
rial and place in suitable wntainer. Dike far ahead of large spill for later reclamation or disposal. Report any release> 1000 lb. Follow applicable 
OSHA regulations (29 CFR 1910.120). Environmental Transport: Ifreleased to soil, EB partially evaporates into the atmosphere, with a half-life 
of hrs to wks, and some leaches into groundwater, especially in soil with low organic carbon content. Biodegradation occurs with a half-life of 2 
days. Some EB may absorb to sediment or bioconcentrate in fish. Evidence points to slow biodegradation in groundwater. In air, it reacts with 
photochemically produced hydroxyl radicals with a half-life of hrs to 2 day~;. Additional amounts may be removed by rain. Ecotoxlcity Values: 
Shrimp (Mysidopsis bahia), LCso = 87.6 mg/LfJ6 hr; sheepshead minnow (Cyprinodon variegatus) LCso:: 275 mg/L/96 hr; fathead minnow 
(Pimephales promelas) LCso = 42.3 mg/L/96 hr in hard water & 48.5 mg!L'96 hr in softwater. Disposal: A candidate for rotary kiln incineration at 
1508 to 2912'F (820 to 1600'C),liquid injection incineration at 1202 to 291.2'F (650 to 1600'C), and fluidized bed incineration at 842 to 1796'F 
(450 to 980'C). Contact your supplier or a licensed contractor for detailed r:wmmendations. Follow applicable Federal, state, and local regulations. 

EPA Designations OSHA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.21): No. 0001 Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
SARA Extremely Hazardous Substance (40 CFR 355), TPQ: Not listed 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ), 1000 lb (454 kg) ["'per CW A, Sec. 311 (b)(4) & 

CWA, Sec. 307 (a)] 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because 
contact lens use in industry is controversial, establish your own policy. Re>plrator: Seek professional advice prior to selection and use. Follow 
OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHAJNIOSH-approved respirator. For< 1000 ppm, use a powered 
air-purifying respirator with an appropriate organic vapor cartridge, a supplied-air respirator (SAR), SCBA, or chemical cartridge respirator with 
appropriate organic vapor cartridge. For< 2000 ppm, use a SAR or SCBA with a full facepiece. For emergency or nonroutim' operations (cleaning 
spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-pur~fying respirators do not protect workers in oxygen·deficient atmo
spheres. If respirators are used, OSHA requires a respiratory protection program that includes at least: medical certification, training, fit-testing, 
periodic environmental monitoring, maintenance, inspection, cleaning, and wnvenient, sanitary storage areas. Other: Wear chemically protective 
gloves, boots, aprons, and gauntlets made of Viton or polyvinylchloride to prevent skin ron tact. Ventilation: Provide general and local exhaust 
ventilation systems to maintain airborne wncentrations below the OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents 
contaminant dispersion into the work area by rontrolling it at its source.OOJJ Safety Stations: Make available in the work an:a emergency 
eyewash stations, safety/quick-drench showers, and washing facilities. Contaminated Equipment: Separate rontaminated work clothes from 
street clothes and launder before reuse. Remove this material from your shoes and clean PPE. Comments: Never eat, drink, or smoke in work 
areas. Practice good personal hygiene after using this material, especially before eating, drinking, smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Store in a cool, dry, well-ventilated area away from ignition sources and oxidizers. Outside or detawhed storage is 
preferred. If inside, store in a standard flammable liquids cabinet. Containers should have flame-arrester or pressure-vacuum venting. To prevent 
static sparks, electrically ground and bond all equipment used with ethylbenzene. Install Class 1. Group D electrical equipment. Engineering 
Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airborne rontarninants and to maintain 
levels as low as possible. Purge and ventilate reaction vessels before workers are allowed to enter for maintenance or cleanup. Admlnistratln 
Controls: Consider preplacement and periodic medical exams of exposed workers that emphasize the CNS, skin, blood, and respiratory system. 

Transportation Data (49 CFR 172.101) 

DOT Shipping Name: Ethylbenzene Packaging Authorizations Quantity Limitations 
DOT Hazard Class: 3 a) Exceptions: 173.150 a) Passenger Aircraft or Rallcar: 5L 
ID No.: UN1175 b) Non-bulk Packaging: 173.202 b) Cargo Aircraft Only: 60 L 
DOT Packing Group: II c) Bulk Packaging: 173.242 Vessel Stowage Requirements 
DOT Label: Flammable liquid a) Vessel Stowage: B 
Special Provisions (172.102): T1 b) Other: -

~fSDSCoU~cnonReferences:26,73, 100,101,103,124,126,127,132,133,136,139,140,148,153,159,162,163,164,167,168,171,176,179 
Prepared by: M Gannon, BA: Industrial Hygiene Review: D Wilson, OH: Medical Review: W Silvennan, MD 
Copyri&hl e 1992 by Gcnium Publ~hin& Corporation. Any cornrrzrcial UJC or rcprodut.tim '«ithout tl'm publUher'J pcrm.iJ,1ion IS prohibited. Jud&mcnl3 u to the su1tabilJty of information hcreUl for the purchaxr s pwpo:~es 
an: rK:cessarily the pUJchuer's respauibility. Ahhoush ~uonablc c.ue ha.s bocn taken in the prepan.tion of suc.'l information, Genium Publish in& Carpc ... ti~ utcnda no wiJ'TIJltics, maku no repn:xnta.tions, and 1.nwncs no 

zcsponsibUiry u 1.0 the acc:uruy or suitability of such inlonnalioo for appliation to the pun::hucr'1 ~nd::d p~ <r (01' comc:quc:ncc1 of ili&UC. 



Material Safety Data Sheet 
No. 395 

<§P 
CUMENE 

From Genium's Reference Collection (Revision A) 
Genium Publishing Corporation 

1145 Catalyn Street Issued: September 1978 
Schenectady, NY 12303-1836 USA 

(518) 377-8855 
CENIUM PUBUSHINC CORP. Revised: February 1987 

SECTION 1. MATERIAL IDENTIFICATION 22 
Mt.TER!AL t:!t.ME: CUMENE 

~ DESCRIPTION/USES: An aromatic hydrocarbon. Used as a solvent and in the 
production of phenol, acetone, and alpha methylstyrene. 

IDvHS 
OTHER DES!GNt.TIONS: Cumol, 1-Methylethylbenzene, Isoprupylbenzene, H 2 
2-Pheoylpropane, C6H5C3H7, C6H5CH(CH3)z, CAS #0098-82-8 F 3 R 1 

MANUfACfURER: Material is available from many suppliers, including: R 0 I 3 
Aldrich Chemical Co., PO Box 355, Milwaukee, WI 53201; PPE* s 2 
Telephone: (414) 273-3850 •see Sect 8 K 4 

SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA 

Cumeoe, CAS #0098-82-8 ca 99 8-hr 1W A 50 ppm (Skin)* 
or 245 mglm3 

Mouse, Inhalation, LC5o: 
2040 ppm/7 hrs 

Rat, Oral, LD5o: 1400 mg!kg 

*Current OSHA PEL and ACGIH (1986-87) TLV. 
Rat, Inhalation, LC5o: 
8000 ppm/4 hrs 

SECTION 3. PHYSICAL DATA 
Boiling Point at 1 atm ... 305.6"F (152"C) Specific Gravity, 20i4"C ... 0.864 
Vapor Pressure (mm Hg) at 20"C ... 8 Evaporation Rate (BuAc=1) ... Very Low 
Vapor Density (Air=1) ... 4.1 Melting Point ... -140.8"F (-96"C) 
Water Solubility at 20"C, wt % ... <0.01 Molecular Weight ... 120.2 
Soluble in Alcohol 
Volatiles, % ... ca 100 

Appearance aod odor: A clear, colorless liquid; sharp aromatic odor. 

SECTION 4. FIRE AND EXPLOSION OAT A LOWER UPPER 
Flash Point and Method I Autoignition Temperature I Flammability Limits in Air 

0.9 6.5 
64.8-111.2"F (36-44"C), cc I 797"F (425"C) I Vol% 
EXTINGUISHING MEDIA: Carbon dioxide, dry chemical, or foam. A water spray may be insufficient in putting out a cumene 
fire, but use it to cool containers that have been exposed to f!Ie to prevent their rupture. Use of a water stream on the burning 
liquid can scatter flames. 

Cumene is an OSHA Class IC or Class II combustible liquid (depending on the actual flash point). It is a fire and explosion 
hazard while heated. Its heavier-than-air vapors can flow along surfaces to distant sources and then flash back. 

Fire fighters should use self -contained breathing apparatus. 

SECTION 5. REACTIVITY DATA 

Cumene is stable. Hazardous polymerization cannot occur. 

This m:~terial is incompatible with oxidizing agents. A void exposing it to sources of heat and ignition. 

Hazardous products of decomposition may include carbon monoxide. 

Copynghl C> 1986 Gcruum Pub Joshing !Arporaoon. 
Any commerciAl U!le or rcproduchon withOut the publi.ihcr's pcnnissioo ill ~ohibitcd. 



No. 395 2187 CUMENE 

SECfiON 6. HEALTH HAZARD INFORMATION 
Cumen!! is. not li~ted as a carcinogen by the NTP1 lf\RC, or OSHA. 
Excess1ve mhalation exposure to cumene vapors untates the eyes and the mucous membranes of the upper respirator"' tract 
and c~ cause headache, narcosis, and unconscio~sness, depending on the leve1 of concentration and the time of expOsure. 
S&stem.Jc effects can have a rel!ltive7 JoniT durati~:: after ov~xposure. Chrome .ex~s~re ~frats to cumene at concentrations 
~ ove 500/epm causes congestion o the ungs, kioneys, and liver. Contact of th1s 1qU1d With the eyes or skin can be 
urjtating. epeated or prolonged contact is defatting to the skin and can produce dermatitis. Absorption occurs thro~h the 
skin. lp~~stlon can ~e moderately to severely toxic. Experiments where mice were subjected to doses of cumene ( so: 2040 
ppm) m 1cate resulting central nervous system depressiOn. · 

T~RG~ 0~~: E~~er respirato~ tract, skin, central nervous system. PRIMA~Y ENfftl Inhalation skin 
asorpll:o.n. EF : Irritation o eyes and skin. Possible dizziness and drowsmess. ONIC EFfEc[S: 
Dermatitis. 

FIRST AID: EYE CONTACf: Flush eyes thorou~h~J;· including under eyelids, with running water for 15 minutes. Get medical 
he~: • SKIN CONTACT: _ B-~move contanJ!n~ted c o ing._ Flush affected area with w_ater; w~h with soap and water. Get 
m ICa!_~~lQ, • INHALA TIOi\i: Reroove VICtim to fresh m. Restore and/or support h1s breathmg as required. Get medical 
help.• NLI~:'l !UN: Never g1ve anything by mouth to someone who is unconscious or convulsmg. Get medical help. • 

• GET MEDICAL .ASSISTANCE = In plant, community, paramedic. Get medical help for further treatment, observation, and 
support after first a.td. 

SECfiON 7. SPILL. LEAK. AND DISPOSAL PROCEDURES 
Before using cumene it is essential that proper emergency procedures be established and made known to all personnel 
involved with it 
Notify safety personnel of cumene spill or leak and implement conlainment procedures. Remove source of heat or ignition. 
Provide optimum explosion-proof ventilation. Cleanup personnel should use protection against inhalation of vaporomist and 
contact with liquid. Shut off leaks if you can do so without risk. Small spills can be absorbed with vermiculite or sar,d. Using 
a oonsparting scoop, place waste in an appropriate container for di:;posal. Prevent runoff from entering a sewer, confined 
areas, or surface waters. 
Waste may be burned in an approved incinerator. 

EPA, Clean Water Act, Reportable Spill Quantity: Not Listed. 

SECTION 8. SPECIAL PROTECfiON INFORMATION 
Wear chemical safety goggles and/or full facepiece where splashing can occur. Wear impervious gloves, apron, boots, and 
other protective clothing suitable to use conditions to prevent repeated or prolonged skin contact with cumene. Use n:spirator 
protection approved by NJOSH for nonroutine and emergency situations to prevent overexposure. Use an organic-cartridge 
respirator for exposures below 1000 ppm (full face protection is required above 500 ppm). Self-contained or air-supplied 
breathing equipment should be available for use above 1000 ppm or for unknown concentrations. Special attention to 
inhalation hazards is required when cumene is heated or mis'ed. Pn)vide general and local explosion-proof exhaust v1:ntilation 
to meet TLV requirements. Use properly designed hoods that maintain a minimum of 100 lfm (linear feet per minute) face 
velocity. Nonimpervious clothing contaminated with cumene should be removed promptly and not worn again until laundered. 

Eyewash stations and washing facilities should be available to area!> of use and handling. 

Contact lenses pose a special hazard; soft lenses may absorb irritants, and all lenses concentrate them. 

SECfiON 9. SPECIAL PRECAUTIONS AND COMMENTS 
Store cumene in a closed container in a cool, dry, well-ventilated area away from sources of heat Protect containers from 
physical damage and sources of ignition. 
Ground and bond metal containers for transfers of liquid. Use nonsparking tools. 
Where concentrations of cumene can exceed 2200 ppm (25% of LEL), ductwork casing and exhaust fan elements should be 
nonsparking and installed in such a way that would prevent contacl: between the casing and fan blades. 
Avoid breathing cumene vapors. Minimize skin contact by wearing proper gloves and suitable work clothing. Practice good 
personal hygiene. Wash thoroughly after handling. Do not eat cum:ne. 

Cumene is not designated as a hazardous substance by the EPA (40 CFR 116). 
OOf Classification: Combustible Liquid DOT No. UN1918 

Data Source(s) Code: 1 4-9 12 14 16 31 38 47, 59, R2, 84. CK 

JudgemeDII• 1o the IIlii !ability of information herein for pun:haset's purpoo<B Approvals ~(>U(_Q 
are nectliUrily pun:hase~s responsi~. Therefore, allhoogh reasonable care 

lndust. Hygie~e/Safety c.dr ~ ~l/tJ7 h• been Liken 1n the prepar.ll.ion of information, Genium Publishing Corp. 
ext.eDda no WllmJities, ~no representaions and .sumes no responsibility • 
to 1he ~CC~n~Cy or suitabi~ty of such information for application to pun:hasers 
intended pwpooes or for consequencea of ita UAC. Medical Review ~---:-.[~\ 

Copynght ©February 1, 1987 (___,~ 
~ r~c ....... \U' 



Genium Publishing Corpor<::tion 
One Genium Plaza 
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Material Safety Data Sheets Collection: 

Sheet No. 397 
n-Hexane 
1 ct wns ssue R evlSlon: D 9/92 . 

39 Section 1. Material Identification 
n-Hexane (CH (CHz) CH ) Description: Derived by fractional disl.I!ation from petroleum (molecular sieve process). ~ 1 NFPA 

3 
• 

3 
· b r ·d · 1 th t 

I 3 ~ Used as a solvent for glues, cements, adhesives, fats, and oils; a Ia reagent; tqut m ow temperature . ermom~ ers s 2'" 1 3 (instead of mercury); thinner, cleaning agent; polymerization reaction medium; an alcohol denaturant; m retreadmg K 3 _ 0 
tires for determining the refraction index of minerals. . • Skin absorption 
Other Designations: CAS No. 110-54-3, dipropyl, Gettysolve-B, hexyl h_ydnde, NCI-C60~71 •. Sk~~ysolve-B. . . 

HMIS Manufacturer: Contact your supplier or distributor. Consult latest Chem1cal Week Buyers Gu1de< for a suppliers list. 
H 2t 

Cautions: n-Hexane is highly flammable. It is irritating to the eyes, skin, and mucous membr:mes. Vapor inhalation produces 
F 3 
R 0 

central nervous system (CNS) depression, becoming anesthetic at high concentrations. Chrome exposure may result m PPE-Sec. 8 
polyneuropathy. t Chronic effeas 

Section 2. Ingredients and Occupational Exposure Limits .· .. ··· .. .. ·· · .. · .. ·· · ·. ··••··•• 
n-Hexane; comrnerctal hexane IS a ffilxture ot n-hexane and ISomers ot methyl pentane and heptane. 1 to 6% benzene may also be present. 

1991 OSHA PEL 1992-93 ACGIH TLV 1985-86 ToxJclty Data• 
8-hrTWA: 50 ppm (180 mg/m3

) TWA: 50 ppm (176 mg!m3) Human, inhalation, Tc;_.,: 5000 ppm/1 0 min caused 

1990 IDLH Level 1990 DFG (Germany) MAK 
hallucinations and distorted perceptions. 

5000ppm TWA: 50 ppm (180 mg!m3) 
Rat, oral, LDs

0
: 28,710 mg/kg; no toxic effect noted 

Category II: substances with systemic effects 
Rat, inhalation, Tc;_.,: 1000 ppm/6 hr from the 8th to 16th 

1990 NIOSH REL 
Half-life: < 2 hr 

day of pregnancy produced effects on newborn growth. 
TWA: 50 ppm (180 mg/m3) 

Peak Exposure Limit: 100 ppm, 30 min 
Rabbit, eye: 10 mg caused mild irritation. 

average value, 4/shift 
• See NIOSH, RTECS (MN9275000), for additional irritatioo, mutation, reproductive, and 10xicity data. 

Section 3. Physicall)ata ••• ·········.: 
Boiling Point: 156 'F (69 'C) Molecular Weight: 86.17 
Freezing Point: -139 'F ( -95 'C) Density: 0.66 at 20/4 ·c 
Vapor Pressure: 150 mm Hg at 77 'F (25 'C) Saturated Vapor Density (Air= 0.075lb/ft3 or 1.2 kg/m~: 0.1049lb/ft3 or 1.678 kg/m3 

Refraction Index: 1.37486 at 68 'F (20 'C) Water Solubility: Slightly, 0.014 mg/ml at 68 'F (20 'C) 
Critical Temperature: 453.2 'F (234 'C) Other Solubllltles: Alcohol, acetone, chloroform, ether, and most non-polar solvents. 
Critical Pressure: 29.7 atrn Ionization Potential: 10.18 eV 
Liquid Surface Tension: 18.4 dyne/em Viscosity: 0.334 cP at 35 'F (2 'C), 0.306 cP at 80 'F (27 'C), 0.276 cP at 145 'F (62.5 'C) 
Odor Threshold: 65 ppm Appearance and Odor: A colorless, volatile liquid with a gasoline-like odor. 

Section 4. Fire and Explosion Data · · 
Flash Point: -7.6 'F (-22 'C) I Autolgnltion Temperature: 437 'F (225 'C) l LEL: 1.2% vfv I UEL: 7.5% vfv 

Extinguishing Media: n-Hexane is a Class 1B Flammable Liquid. For small fires, use dry chemical, carbon dioxide, water spray, or regular foam. 
for large fires, use water spray, fog, or regular foam. Unusual Fire or Explosion Hazards: Vapors may travel to an ignition source and flash back. 
Container may explode in heat of frre. n-Hexane poses a vapor explosion hazard indoors, outdoors, and in sewers. Burning rate= 7.3 mm/min. 
Special Fire-fighting Procedures: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing appar-atus 
(SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural frrefighters' protective clothing provides only limited 
protection. If possible without risk, move container from fire area. Apply cooling water to sides of container until well after frre is out Stay away 
from ends of tanks. For massive frre in cargo area, use monitor nozzles or unmanned hose holders; if impossible, withdraw from fire and let bum. 
Withdraw immediately if you hear a rising sound from venting safety device or notice any tank discoloration due to frre. Discoloration may indicate 
danger of BLEVE (boiling liquid expanding vapor explosion). Do not release runoff from fire control methods to sewers or waterways. 

Section 5. Reactivit,}'Data ..... :···· . ....... · ............. 
Stability/Polymerization: n-Hexane is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous 
polymerization cannot occur. Chemical Incompatibilities: Incompatible with strong oxidizers and may explode at 82.4 'F (28 'C) when mixed with 
dinitrogen tetraoxide. Conditions to Avoid: Contact with heat and incompatibles. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of n-hexane can produce acrid smoke and irritating vapors. 

Section 6. Health Haiard Data 
••••••••••• · ......... ·········· ..... 

.•.. < •. > .•.. <·.· ...••• 
Carcinogenicity: The IARC,C164l NTP,C169l and OSHAC164l do not list n-hexane as a carcinogen. Although there is no data on human carcinogenicity 
specifically caused by n-hexane, there is an increase in association between Leukemia risk in the rubber industry and exposure to a variety of sub-
stances including hexane. Summary of Risks: Vapors are irritating to the skin, eyes, and respiratory tract. Inhalation produces varying degrees of 
CNS depression depending on concentration. High concentrations may lead to asphyxia (oxygen displacement). Chronic exposure (usually at least 60 
to 240 ppm) results in neurotoxicity characterized by sensory loss, pain, and neurogenic atrophy of skeletal muscle. Peripheral neuropathy is mostly 
of the 'stocking & glove' type. n-Hexane is ultimately converted to 2,5-hexanedione during metabolism and is considered to be the metabolite respon-
sible for toxicity. Evidence exists that n-hexane accumulates in fatty tissue which would explain its affinity for the blood, liver, and brain where lipids 
are prevalent After exposure has ceased, the half-life is 64 hrs. Metabolism is inhibited by co-exposure to toluene, methylethyl ketone, or methyl n-
butyl ketone. n-Hexane is absorbed through the slcin in both liquid and vapor form. Therefore, dermal vapor absorption raises biological levels above 
those reached during inhalation of or below the TL V concentration. This is why it is imperative that protective clothing be used so that the TL V levels 
are sufficient to prevent over-exposure. Medical Conditions Aggravated by Long· Term Exposure: Skin, CNS, PNS, and respiratory diseases. 
Target Organs: Eyes, skin, respiratory system, central and peripheral nervous system. Primary Entry Routes: Inhalation, skin contact/absorption, 
eyes, ingestio~. ~cute ~ffects: Va~r inhalation produced marked vertigo and hallucinations at 5000 ppm/10 min; drowsiness, fatigue, appetite loss, 
and paresthesia m the diStal extrenuues at 1000 to 2500/12 hrs; muscle weakness, cold pulsation in extremeties, blurred vision, headache, anorexia 
and onset of polyneuropathy at 500 to 2500 ppm (time not given). ContiniU! on next pag~ 

.. . . . . CopynJht C 1992 Gcnium Publ,.hina Corpmouon. Any c~ial1110 or rq>roducuoa wnhout tho pubiW.:~a pcmuaa101111 prohibtlcd. 



No. 397 n-Hexane 9/92 
Section 6. Health Hazard Data 
Skin c~ntact causes i~media~e ~itation with re~ess_, pa_inful burning :md possible bl~st~rs. Eye contact produces irritation, watering, and burning. 
Ingesuo~ poses a senou~ asp1ra~?n ~azard. I~ asp1r~t1on mto the !ungs occ.urs, asphpnatJ.on from ?xygen displacement may lead to brain damage 
and card1ac arrest. Cardiac senslllZatlon to epmephnne (the body s adrenalm) may cause rhythm diSturbances with potentially fatal consequences. 
Chronic Effects: Polyneuropathy occurs from repeated exposure to levels typically in the 400 to 600 ppm range; there is a case of polyneuropathy 
af.ter exposure to 54 to 200 ppm/1 year. Initial symptoms include muscle weakness, motor loss, sensation disturbances (numbness and pain without 
stimulus), and distal symmetric leg pain after 2 to 6 months exposure. Clinical studies indicate muscle atrophy (wasting away), foot drop, dc
cre~ed m~scle tone ~d ~trength, and p~esthesias of the arms and legs. Vision problems including changes in color visio;~. retinal pigmentation, 
and m penfoveal cap1llar1es were found m workers exposed to 420 to 1280 ppm for> 5 years. Progression of neuropathy may continue for several 
months after exposure has ceased, followed by slow recovery taking on the average of9 to 10 months and rarely, up to 2 years. Residual spinal 
cord damage was noted in most severely injured victims. 
FIRST AID Emergency personnel should protect against exposure 
Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding amounts of 
water until transported to an emergency medical facility. Consult a physician immediately. Skin: Quickly remove contaminated clothing. Rinse 
with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. For reddened or blistered skin, consult a physician. 
Inhalation: Remove exposed person to fresh air and administer supplemental oxygen as needed. Intubation may be necessary in severe cases 
(aspiration of liquid). Ingestion: Never give anything by mouth to an ur.,conscious or convulsing person. Contact a poison control center and 
unless otherwise advised, have that conscious and alert person drink 1 to 2 glasses of water to dilute. Do not induce vomiting because of severe 
aspiration hazard. If spontaneous vomiting occurs, position head to avoid aspiration of vomitus. 
Note to Physicians: BEl= 2,5-hexanedione in urine, s~ple at end of shift at workweeks end, 5 mg/g creatine. Also measure n-hexane in e~pired 
air. Analgesics may be necessary for pain management, there is no specific antidote. Monitor arterial blood gases in cases of severe aspiration. 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Shut off ignition sources. Cle<,nup personnel should 
protect against vapor inhalation and skin/eye contact. Take up small spills with earth, sand, vermiculite, or other absorbent. noncombustible 
material and place in suitable containers. Dike far ahead of large spill for later disposal or reclamation. For water spills, us<~ oil skimming equip
ment to lift spill. Absorbent foams can be applied to slick. Follow applicable OSHA regulations (29 CFR 191 0.120). Environmental Degrada
tion: If released on soil, n-hexane will readily volatilize from moist surfaces although some may absorb to soil. In water, n·hexane will volatilize 
rapidly although some will absorb to sediment. The log bioconcentration factor (log BCF) estimated at 2.24 to 2.89 suggests bioconcentration is 
not an important factor in aquatic systems. The estimated Koc of 1250 tc 4100 indicates that n-hexane absorbs to carbon/organic matter. Volatil
ization half-life from a model river is 2.7 hr at 77 'F (25 'C), 1 meter deep flowing at 1m/sec with a 3m/sec wind speed. Volatilization from a 
model pond (which considers effect of absorption) is estimated at 6.8 days. In the atmosphere, it is expected to exist entirely in the vapor phase. It 
does not absorb UV light in the environmentally significant range(> 290 nm). It reacts with photochemically produced hydroxyl radicals. Esti
mated lifetime under photochemical smog conditions is 5.9 hr (SE England). Disposal: Spray into an incinerator (may burn quicker by addition of 
another flammable solvent). Evaporation in a suitable hood may be used for smaller ~ounts. Landfill is not recommended. Contact your supplier 
or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 

EPA Designations OSHA Designations 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed Listed as an Air Contaminant (29 CFR 1910.1000, Table Z .. l-A) 
SARA Toxic Chemical (40 CFR 372.65): Not listed 
Listed as a RCRA Hazardous Waste (40 CFR 261.21): 0001, Characteristic of ignitability 
Listed as 'Unlisted hazardous Waste, Characteristic of ignitabi/ity' a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity 
(RQ), 100 lb (45.4 kg)[* per RCRA, Sec. 3001] 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because 
contact lens use in industry is controversial, establish your own policy. R~spirator: Seek professional advice prior to respirator selection and use. 
Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MS HA/NIOSH-approved respirator. For < 500 ppm, use a sup
plied-air respirator (SAR) or SCBA. For< 1250 ppm, use a SAR operated in continuous-flow mode. For 2500 ppm, use a SA.R with a tight-fitting 
facepicce operated in continuous-flow mode or a SCBA with a full faccpi<~ce. For< 5000 ppm, use a SAR operated pressure demand or other 
positive-pressure mode. For emergency or nonroutine operations (cleanin~; spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air
purifying respirators do not protect workers in oxygen-deficient atmospheres. If respirators are used, OSHA requires a written respiratory protection 
program that includes at least: medical certification, training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and 
convenient, sanitary storage areas. Other: Wear chemically protective gloves, boots, aprons, and gauntlets made of nitrile, Viton, polyvinyl chloride, 
or chlorinated polyethylene to prevent skin contact. Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concen
trations below the OSHA PEL (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by 
controlling it at its source.0°3> Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, ~nd 
washing facilities. Contaminated Equipment: Separate contaminated work clothes from street clothes and launder before reuse. Remove tht~ 
material from your shoes and clean PPE. Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using thiS 
material, especially before eating, drinking, smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Store in a cool, dry, well-ventilated area away from heat, ignition sources, and incompatibles (Sec. 5). . 
Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airborne. contarnmants and 
to maintain concentrations at the lowest practical level. Purge all vessels previously containing n-hexane with steam before entenng for the purpose 
of repair (cutting, welding). Refer to OSHA's Confined Space Standard (29 CFR 1910.119). Administrative Controls: Consider preplacement and 
periodic medical exams of exposed workers that emphasize the central and peripheral nervous systems, skin, eyes, and respiratory system. 

DOT Shipping Name: Hexanes 
DOT Hazard Class: 3 
1D No.: UN1208 
DOT Packing Group: ll 
DOT Label: Flammable Lig_uid 
Special Provisions (172.102.): T8 

Transportation Data (49 CFR 172.101) 
Packaging Authorizations Quantity Limitations 
a) Exceptions: 173.150 a) Passenger Aircraft or Railcar: 5L 
b) Non-bulk Packaging: 173.202 b) Cargo Aircraft Only: 60L 
c) Bulk Packaging: 173.242 

Vessel Stowage Requirements 
a) Vessel Stowage: E 
b) Oth~·r: 

MSDS CoUection References: 26, 73, 100, 101, 103, 124, 126, 127, 132, 133, 139, 140, 148, 149, !53, 159, 162, 163, 164, 167, 168, 171. 174 
Prepared by: M Gannon, BA: Industrial Hygiene Review: PA Roy, MPH, CIH: Medical Review: W Silverman, MD 
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~p 
Genium Publishing Corporation 

1 ~ 45 Catalyn Street 
Schenectady, NY 12303-1836 USA 

(518) 377-8854 

Section 1. Material Identification 

Material Safety Data Sheets Collection: 

Sheet No. 397A 
Isohexanes 

Issued 8/89 Revision: B, 8/89 

29 
Isohexanes Description: Used as commercial solvents for vegetable oils, glues, coatings, and paints; found in gasoline 
and as intermediates for chemicals; and as constituents of rubber solvent and petroleum ether. 
Other Designations: Hexane isomers other than n-hexanc; C

6
H14 ; CAS No. 107-83-5. 

Manufacturer: Contact your supplier or distributor. Consult the latest Chemica/week Buyers' Guide (Gcnium ref. 73) 
for a suppliers list. 

R 
I 
s 
K 

1 

~ 1 
2 
4 

l'IFPA 
HMIS 
H I 
F 3 
R 0 
PPG* 
• Sec. 8 

Section 2. Ingredients and Occupational Exposure Limits 
I.sohcxancs, ca 100o/o* 

OSHA PEL 
8-hr TWA: 500 ppm, 1800 mg/m3 

15-min STEL: 1000 ppm, 3600 mg/m3 

ACGIH TLV, 1988-89 
TL V-TWA: 500 ppm, 1800 mg/m3 

TL V -STEL: I 000 ppm. 3600 mg/m3 

1\lOSH REL, 1977 
1 0-hr TWA: 100 ppm, 350 mg/m3 

15-min ceiling: 510 ppm, 1800 mg/m3 

Toxicity Datat 
Not listed 

• Hexane isanen, excluding 11-hexane or suaight chain hexane, are the major canponent of this product; however, possible contaminants are 11-hexane, c, to 
C., saturated hydrocarbons, C, to C., olefinic hydrocarbons, and aromatic hydrocarbons. 
t Monitor NIOSH, RTECS for future toxicity data specific to hexane isomen other than 11-hexane. 

Section 3. Physical Data 

Boiling Point: 122 'F (50 'C) to 154.4 'F (68 'C) 
Melting Point: ca -139 'F (-95 'C) 
Vapor Density (Air= 1): 3.0 

Molecular Weight: 86 g/mol 
Speciflc Gravity (H

2
0 = 1): 0.66 at 68 'F (20 'C) 

Water Solubility: Insoluble 

Appearance and Odor: A clear, colorless, mobile, volatile, flanunable liquid; a mild hydrocarbon odor. 

Section 4. Fire and Explosion Data 
Flash Point: -23'F (-30.56 'C) CC [ Autoignltlon Temperature: 437 'F (223 'C) [ LEL: 1.2% v/v [ UEL: 8% v/v 

Extinguishing Media: Usc carbon dioxide (C0
2
), foams, or dry chemical to put out isohe:tane fires. Directing solid streams of water into burning 

pools of liquid can scatter and spread the ftre. Use water sprays to cool fire-exposed containers, prevent dangerous pressure rise and/or rupture, 
disperse vapors, and flush unignited spills away from sensitive exposures. 
Unusual Fire or Explosion Hazards: The isohexanes are a very flammable, volatile liquid which burns like gasoline. They represent a danger
ous ftre and explosion hazard. Since they evaporate quickly, the resulting denser-than-air vapors can flow along surfaces, collect in low-lying or 
enclosed areas like sumps and utility rooms, reach distant ignition sources, and flash back to the original liquid. 
Special Fire-ftghting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or 
positive-pressure mode. 

Section 5 .. ·Reactivity Data·· 
Stability/Polymerization: I.sohexanes are stable at room temperature during routine operations. Hazardous polymerization cannot occur. 
Chemical Incompatibilities: I.sohexanes can react violently with strong oxidizing agents. 
Conditions to Avoid: Never expose this liquid to ignition sources (heat, sparks, open flames, or uninsulatcd heating elements). 
Hazardous Products or Decomposition: Thermal oxidative degradation of isohexane can produce carbon dioxide and toxic carbon monoxide 
(CO). 

C~ynl,bl C 1989 O.mumPublw.ing CorpoBtwll. 
Any C01:IJ1nCtcia.1 ux 01' rcprodud.ico without the pu.bliab:r's pcrmiasioo. Ui prOOibitc:d. 
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Section 6. Health Hazard Data 
Carcinogenicity: Neither !he NTP, IARC, nor OSHA lists isohexanes as a ·:arcinogen. 

Summary of Risks: Excessive inhalation of isohexane vapors can irritate the respiratory tract and cause dizziness, lightheadedness, unconscious

ness, and intoxication, depending upon the exposure's intensity and duration. Skin or eye contact with these liquid isohexane isomers causes 

irritation, redness, discomfort, and, for the skin, a defatting action which di!.solves and strips away the protective fats and oils normally found on 
your skin's surface. 

Medical Conditions Aggravated by Long-Term Exposure: None reported 

Target Organs: Skin, eyes, and mucous membranes of the respiratory traer. 
Primary Entry: Inhalation , ingestion, skin contact. 

Acute Effects: Irritation of the skin, eyes, and mucous membranes of the respiratory system; dizziness, unconsciousness, and intoxication similiar 
to that following ingestion of excessive amounts of alcoholic beverages. A gasoline taste may occur. Severe exposure may cause severe nervous 
system depression, respiratory arrest, and death. 

Chronic EfTects: Prolonged or repeated skin contact may lead to contact dt:rmatitis in certain individuals. Loss of nerve function in the hands and 
feet may occur. 
FIRST AID 
Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min. 

Skin: After rinsing affected area with flooding amounts of water, wash it with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 

Ingestion: Never induce vomiting! Severe aspiration hazard exists. If vomiting occurs spontaneously, lower victim's head to :he knee level. 

Never give anything by mouth to an unconscious or convulsing person. Give several ounces of edible oil to drink. 

After first aid, get appropriate in-plant, paramedic, or community medical attention and support. 

Section 7. SpiJI, Leak, and Disposal Procedures 
Spill/Leak: Design and practice an isohexanes spill control and countermwsure plan (SCCP). When a spill occurs, notify sa:'ety personnel, 

evacuate unnecessary personnel, eliminate heat and ignition sources, provide maximum explosion-proof ventilation. and implement the SCCP. 
Cleanup personnel should wear fireproof personal protective equipment (St:c. 8). Disposal: Contact your supplier or a licensed contractor for 

detailed recommendations. Follow applicable Federal, state, and local regulations. 

OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Subpart Z) 
EPA Designations 
Assigned the RCRA Hazardous Waste 0001 (40 CFR 261.2l,lgnitability} 

Assigned the CERCLA Hazardous Substance (40 CFR 302.4), Reportable Quantity (RQ): 100 lb (45.4 kg) 

SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
SARA Toxic Chemical (40 CFR 372.65): Not listed 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Where 

splashing is possible, wear a full face shield. Respirator: Wear a NIOSH-approved respirator if necessary. Follow OSHA respirator regulations 

(29 CFR 191 0.134). For emergency or nonroutine operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Air

purifying respirators do not protect workers in oxygen-deficient atmospheres. Other: Wear impervious gloves, boots, aprons, and gauntlets to 

prevent prolonged or repeated skin contact. Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne con

centrations below the OSHA PEL standards (Sec. 2). Local ex:haust ventilation is preferred since it prevents contaminant dispersion into the work 
area by eliminating it at its source (Genium ref. 103). Safety Stations: Make available in the work area emergency eyewash stations, safety/quick

drench showers, washing facilities, and properly serviced fue extinguisher:;. Contaminated Equipment: Never wear contact lenses in the work 

area: soft lenses may absorb, and all lenses concentrate, irritants. Launder •:ontaminated clothing before wearing. Remove this material from your 

shoes and equipment. Other: Preplacement and periodic medical exams focusing on the skin and the central nervous system are advised. 

Comments: Never eat. drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating. drinking. 

smoking, using the toilet, or applying cosmetics. Handle thid flammable, material with appropriate caution. 

Section 9. Special Precautions and Comments 
Storage Requirements: Store isohexanes in closed containers in a cool, dry, well-ventilated, fueproof area away from heat and ignition sources 

and incompatible chemicals. Protect these containers from physical damage; shield them from direct sunlight 

Engineering Controls: To prevent static sparks, electrically ground and bond all containers, tank cars, and pipes used in shipping, receiving, or 

transferring operations in production and storage areas. Electrical services, including lights, must be sparkproof. 

Transportation Data (49 CFR 172.101-2) 
DOT Shipping Name: Hexane 
DOT Hazard Class: Flanunable liquid 
DOT ID No. : UN1208 
DOT Label: Flammable liquid 
DOT Packaging Requirements: 49 CFR 173.119 
DOT Packaging Exceptions: 49 CFR 173.118 

IMO Shipping Name: Hexane (and its isomers) 
IMO Hazard Class: 3.1 
IMO Label: Flammable liquid 
IMDG Packaging Group: II 

MSDS Collection References: 1, 6, 7, 84-94, 100, 116, 117, 119, 120, 122 
Prepared by: PJ Igoe, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: W Silverman, MD M6 
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Material Safety Data Sheets Collection: 

Sheet No. 420 
Genium Publishing Corpor~tion 

1145 Catalyn Street 
Schenectady, NY 12303-1836 USA 

(518) 377-8R54 

Acetone Solvent Blend 

Issued: 4179 Revision: A, 9/91 

Acetone Solvent Blend A mixture of acetone Used as a solvent 
rubber, plastics, varnishes, gums, resins and rubber cements. 
Other Designations: Acetone, CAS No. 0067-64-1; isopropyl alcohol, CAS No. 0067-63-0. 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemical Week Buyers' GuideC13l for a suppliers 
list. 

Acetone, >60% 
Isopropanol, 10 to 30% 

1990 OSHA PELs 
Acetone: 8-hrTWA: 750 ppm, 1800 mg/m3 

15-min STEL: 1000 ppm, 2400 mg/m3 

Isopropyl alcohol: 8-hr TWA: 400 ppm, 980 mg/m3 

15-min STEL: 500 ppm, 1225 mg/m3 

1990-91 ACGIH TLVs 
Acetone: TWA: 750 ppm, 1,780 mg/m3 

STEL: 1000 ppm, 2400 mg!m3 

Isopropyl alcohol: TWA: 400 ppm, 985 mg!ml 
STEL: 500 ppm, 1,230 mg!m3 

1990 NIOSH RELs 
Acetone: TWA: 250 ppm, 590 mg/m3 

Isopropyl alcohol: 400 ppm, 980 mg/m3 

1985-86 Toxicity Data• 
Acetone: Man, oral, TDLo: 2857 mg/kg 
Man, inhalation, TDLo: 440 ~m3/6 min 
Isopropyl alcohol: Man, oral, LDLo: 5272 mg!kg 
Human, oral, LDLo: 3570 mg!kg; toxic effects include central nervous system, 

pulmonary, and gastrointestinal 

Calculated TLV for Acetone (70%) Isopropanol (30%) Mixture: 596 ppm 

atm 
Vapor Pressure: ca 225 m.m Hg at 77 'F (25 'C) 
Vapor Density (air= 1): ca 2 

Appearance and Odor: A clear, colorless liquid with an acetone odor. 

Extinguishing Media: Alcohol foam, dry chemical, or carbon dioxide (C0
2
). Use smothering effect to extinguish fire. Waterspray may be 

ineffective for extinguishing, but it is useful in cooling fire-exposed containers, in reducing fire intensity, and for diluting and flushing solvent 
Unusual Fire or Explosion Hazards: Acetone solvent blend is an OSHA Class lB liquid. Fire and explosion hazards exist when this material is 
exposed to heat or ignition sources. Vapors may travel to an ignition source and flash back. 
Special Fire-fighting Procedures: Isolate hazard area and deny entry. Stay upwind. Since fire may produce toxic fumes, wear a self-contained 
breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode, and full protective equipment Be 
aware of runoff from fire control methods. Do not release to sewers or waterways. 

StabUity/Polymerizatlon: ~cetqne solvent blend is stable at room temperature in closed containers under normal storage and handling condi
tions. Hazardous polymerization cannot occur. 
Chemical Incompatibilities: Acetone solvent blend is incompatible with strong oxidizing agents, strong acids, and strong alkalies. 
Conditions to A void: Avoid heat and ignition sources. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of acetone solvent blend can produce carbon monoxide. 

Ccyyrigbl Q 1991 Gmiwn Publishing Corpaation. 
Any commercial use or rqroductioa ,..;lhout the publisher"s perrnmioo is prohibited. 
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Section6iHealth>Hazard>Data >••············ 
Hc~a::r:icl~n:;:og;:e;::nl:=;c:;i-;:ty;;:::.:;I:=n~l~99~0:2re:::p7ort:;'s?,=;th;:=:e::-cif-.A~R~C~· .~NT~· ipi;'-,"::an-;;;·. ·gd';OSS~HfAf·. 'Sd2.~2n2~~t Ifis':t.2a2c~~to2n2e""'· s'"'-o1lv2c2.~2t~l>jP·~i:nd4·····±~s2 .. 2a 2carc:.:·c..:m:-. 2

0
g2e2n2. 2·:.:· ~:.:J:..:.:.:J:_.:..:.-:. · _.:. · .:::;; ... :_:· .:..:· •:2· ·:.:·. ~.:..::_ ··-

SummarJ of Risks: Excessive vapor inhalation can cause mucous membrane and respiratory tract irritation. Eye contact can cause severe 
irritation. Prolonged or repeated skin contact can defat skin. It may be narcotic in high concentrations. 
Medical Conditions Aggravated by Long-Term Exposure: None reported. 
Target Organs: Skin, eyes, respiratory system, and central nervous system (CNS). 
Primary Entry Routes: Inhalation, skin contact 
Acute Effects: Symptoms include respiratory tract irritation, nasal irritation, conjunctiva irritation, cough, headache, fatigue, dizziness, narcosis, 
and even asphyxiation. Skin contact causes dryness, irritation, and mild dermatitis. Ingestion produces gastrointestinal (GI) tract irritation and 
nausea. Injury to the kidneys is associated with ingestion of isopropyl alcohol and could potentially occur with significant ingestions of acetone 
solvent blend. Aspiration of vomitus into the lungs is a hazard and can re:oult in severe illness or even death. 
Chronic Effects: None reported. 
FIRST AID 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Consult a physician immediately. 
Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or bltstered skin, consult a 
physician. Wash affected area with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If a small amount is ingested, have that conscious and alert 
person drink 1 to 2 glasses of water. Consult a physician. 
After first aid, get appropriate In-plant, paramedic, or community medical support. 
Note to Physicians: Accidental or intentional ingestion may result in a state of intoxication difficult to distinguish from ethanol ingestion. Serum 
acetone and alcohol levels may be necessary to diagnose and monitor such a patient's status. In severe intoxication, arterial blood gases and pH, 
blood electrolytes, liver function studies, a baseline creatinine, blood counts, and urinalysis may be indicated. Watch for deteriorating CNS and 
respiratory function . 

. s~(ioJ:l 7< $pitt, 1..¢::.~; @4 Qisposatrt'0¢~(1ijJ;e5 . <: > < ·•••·•····· ·· · 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Spill/Leak: Notify safety personnel of large spills, evacuate all unnecessary personnel, remove all heat and ignition sources, and provide maxi-
mum, explosion-proof ventilation. Cleanup personnel should protect against inhalation and skin or eye contact For small spills, 1) absorb liquid 
with a noncombustible, absorbent material, and dispose; or 2) absorb on paper and burn. For large spills, dike far ahead to c:ontain and collect for 
recycle or disposal. Use nonsparking tools to place waste liquid or absorbent in closable containers for disposal. Keep waste out of sewers, 
watersheds, or waterways. Follow applicable OSHA regulations (29 CFR 191 0.120). 
Environmental Degradation: When released on soil, acetone solvent blend probably both volatilizes and leaches into the ground and probably 
biodegrades. If released into water, it probably also biodegrades. 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.21): Ignitable Waste 
Acetone is listed as a RCRA Hazardous Waste (40 CFR 261.33) -
Acetone is listed as a CERCLA Hazardous Substance• (40 CFR 302.4), Reportable Quantity (RQ): 5000 lb (2270 kg) [• po!r RCRA, Sec. 3001] 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Acetone and isopropyl alcohol are listed as SARA Toxic Chemicals (40 CFR 372.65) 
OSHA Designations 
Acetone and isopropyl alcohol are listed as Air Contaminants (29 CFR 1910.1000, Table Z-1-A) 

Goggles: Wear protective eyeglasses or chemical safety goggles where necessary, per OSHA eye- and face-protection regulations (29 CFR 
1910.133). Since contact lens use in industry is controversial, establish your own policy. 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if 
necessary, wear a NIOSH-approved respirator. For emergency or nonrout:ine operations (cleaning spills, reactor vessels, or storage tanks), wear an 
SCBA. Warning! Air-purifying respirators do not protect workers in ory,?en-deficienJ atmospheres. 
Other: Wear impervious natural rubber gloves, boots, aprons, and gauntlets to prevent skin contact 
Ventilation: Provide general and local explosion-proof exhaust ventilation systems to maintain airborne concentrations below OSHA PELs (Sec. 
2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.o03> 

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Remove this material from your shoes and e.quipment. Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

Storage Requirements: Store in a clean, cool, well-ventilated area away from heat and ignition sources, oxidizing agents, strong acids, and 
bases. Protect containers from physical damage. Emptied containers may still be hazardous from residual liquid or vapors. Store and handle as an 
OSHA Class 1B flammable liquid. 
Engineering Controls: Institute a respiratory protection program that includes regular training, maintenance, inspection, and evaluation. Make 
sure all engineering systems are of maximum explosion-proof design. Ac.etone solvent blend presents a dangerous fire and explosion hazard; 
perform all work operations involving it carefully and in a way that prevents exposing liquid or its vapor to ignition source:s. To prevent static 
sparks, electrically ground and bond all containers and pipelines used in :;hipping, transferring, reacting, production, and sampling operations. 
Consider automatic sprinkler systems for fire protection in work areas. 

Transportation Data (49 CFR 172.101, .102): See acetone and isopropyl alcohol (MSDS Collection, Nos. 300 and 324) 
MSDS Collection References: I, 2, 26, 38, 73,84-94, 100, 101, 103, 116, 117, 120, 122, 124, 126, 132, 136, 138, 143, 146, 148, 159 
Prepared by: MAllison, BS; Industrial Hygiene Review: OJ Wilson, CIH; Medical Review: W Silverman, MD; Edited by: JR Stuan, MS 87 
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Material Safety Data Sheet NO. 417 

eliP 
PHTIIALIC ANHYDRIDE 

From Genium's Reference Collection (Revision A) 
Genium Publishing Corporation 

1145 Catalyn Street Issued: June 1979 Schenectady, NY 12303-1836 USA 
1518) :l77-885'i 

GEHIUM PUBUSHING CORP. Revised: l\1ay 1986 
SECTION 1. MATERIAL IDENTIFICATION '?1 

MATERIAL NAME: PHTI-IALIC ANHYDRIDE 

~ OTHER QESIGNADONS: Phthalic Acid Anhydride, 1,2-Benzenedicarboxylic 
Acid Anhydride, Phthalandione, PAN, PA, C6H4(C0)20, CAS #0085-44-9, ASTM 02403 
MANUFACTURER/SUPPLIER: Available from many suppliers, including: HMIS 
Allied Corp., Chemical Sector, PO Box 1 087R, Morristown, NJ 07960; 

H: 2 
Telephone: 800-631-8050 

F: 0 R I 
Chevron USA, Inc., Petrochemicals Div., 575 Market St., San Francisco, CA 94120; 

0 I 4 R: Telephone: (415) 894-4520 
PPE* s 2 

Monsanto Co., 800 N. Lindbergh Blvd., St. Louis, MO 63166; 
Telephone: (314) 694-1000 *See Sect. 8 K 1 

SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA 
Phthalic Anhydride , CAS #0085-44-9 >99 8-hr TWA: 2 ppm* or 

12 mgtm3 

Rat, Oral, LDso: 
4020 mgtkg 

• Current OSHA PEL. ACGIH (1985-86) 1W A is 1 ppm or 6 mglm3 with a Mouse, Oral, LDso: 
4-ppm STEL. 2 g!kg 

Guinea Pig, Oral, LOLa: 
100 mg!kg 

SECTION 3. PHYSICAL DATA 
Boiling Point, 1 atm ... ca 543"F (295"C); Sublimes@ 543"F (284"C) Vapor Dcnslty (Alf- I) ... .).I 
Vapor Pressure @ 20"C, mm Hg ... < 0.05 Specific Gravity, 4/4C ... 1.527 

@ 30"C, mm Hg ... 0.001 Melting Point ... 267.8"F (131 "C) 

Water Solubility, % ... 0.62 Percent Volatile by Volume ... Not Found 
Molecular Weight ... 148.1 

Appearance and odor: A white, crystalline, solid, or clear molten liquid with an irritating, choking odor. 

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER 
Flash Point and Method I Autoignition Temp. I Flammability Limits in Air · 

1.7 10.4 
304"F (152"C) CC I 1058"F (569"C) I %Volume 

EXTINGUISHING MEPIA: Carbon dioxide or dry chemical can be used on solid or molten phthalic anhydride. Water spray is 
effective on its flake or dust. Molten material solidifies and hydrolyzes on contact with water, which generates steam. Steam 
or inett gas is effective on fires in tanks. UNUSUAL FIRE/EXPLOSION HAZARDS: Both vapors and dust of this combustible 
material may bum in air. A severe dust explosion can occur at or above 0.015 o2"1ft3 of air-dispersed particulate. The 
ignition temperature for the dust cloud is 1202"F (650"C). Inerting air with C~ to below 14% oxygen will prevent dust 
explosions. SPECIAL FlRE-FlGHTING PROCEPURES: Fire fighters should use self-contained breathing apparatus and wear 
fully protective clothing. 

SECTION 5. REACTIVITY DATA 
Phthalic anhydride is stable. Hazardous polymerization cannot occur. 

This is a combustible material whose vapors will bum. Pyrophoric phthalic acid salts can be formed from it in the presence 
of iron. 

CONDITIONS TO A VOID: Keep phthalic anhydride away from sources of ignition and open flfC. It reacts with moisture in air 
to form phthalic acid, which can corrode metals, liberating hydrogen. Use a dry, inert gas (nitrogen or carbon dioxide) to 
blanket storage tanks. 
Hazardous products of decomposition of this material are oxides of carbon. 

Copynghl Cl1986 Genium Publi.Vting Qlrporotioo. 
An'y comme:rcia1 u~e or teprOOuctlon witbOOt the publisher'! pernti!sioc. is prohibited. 
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SECTION 6. HEALTH HAZARD INFORMATION I 
Phthalic anhydride is not listed as a carcinogen by the NTP, IARC, or OSHA. 
SUMMARY OF RISKS: It is a primary irritant to the mucous membranes and the upper respiratory tract, resulting in coughing 
and sneezing with a burning sensation in the nose and throat (>4 ppm). Excessive exposure may cause inflammation of the 
respiratory tract, nasal bleeding and ulceration, loss of smell, hoarseness, bronchitis, and blood changes. Chronic exposure 
by inhalation or skin contact can result in allergic sensitization. Skin or eye contact with solid or vapors can be irritating. 
~ontact with molten phthalic anhydride will produce severe thennal bums aggravated by chemical effects. Phthalic ~10hydride 
m the presence of moist tissue hydrolyzes to phthalic acid, which causes irritating effects. 
TARGET ORGANS: Skin, upper respiratory tract £lllMAB.Y...ENI: Inhalation. ACliTE EFFECTS: Primary irritant 
CHRONIC EFFECfS: Asthma. 
FIRST AID: EYE CONTACf: Flush with plenty of running water for 15 minutes. Get medical help. • SKINJ:ONTACf: 
Wash areas of contact thoroughly with soap and water. Promptly remove contaminated clothing. If a bum occurs, re01ove 
material from skin; treat for thennal burn and possible shock. US HALATION: Remove victim to fresh air. Get medical help 
immediately. • Spray or gargle with water to help relieve nasal or throal irritation. Administer oxygen to victim if bn!athing 
is difficult or if violent coughing occurs. INGESTION: Give victim lots of soapy water to drink and induce vomiting. Get 
medical help. • Do not give anything by mouth to an unconscious person. 
• GET MEDICAL ASSISTANCE= In plant, paramedic, community. Get medical help for further treatment, observation, and 

support after flfSt aid. 

SECfiON 7. SPILL. LEAK. AND DISPOSAL PROCEDURES 
Notify safety personnel if large phthalic anhydride spills occur. Eliminate ignition sources; provide Yentilation that will JlQ1 
stir up dusL Exclude all unnecessary personnel from area. Cleanup personnel need protection against liquid contact and 
dusvvapor inhalation. 
Contain the spill; scoop up the solid (or solidified melt) with nonsparking tools and place it into a dry metal container for 
reclamation or disposal. Avoid generating phthalic anhydride dust. Neutralize trace residues or very small spills witl1 lime
soda ash or sodium bicarbonate and water. 

DISPOSAL: Burn scrap material in an approved incinerator equip~ed with an afterburner. Phthalic anhydride may be dissolved 
in a flammable solvent to improve burning. Follow Federal, state, and local regulations. 
EPA (RCRA) Hazardous Waste No.: Ul90 

SECfiON 8. SPECIAL PROTECfiON INFORMATION 
Wear chenucal salety goggles. Wear rubber, neoprene, or vmyl gloves and sunable protect.Jve clothing to prevent skin 
contact with phthalic anhydride. 
For emergency and nonroutine use above the TL V, use a N!OSH-approved full-facepiece respirator with a dust filter and organic 
vapor-acid gas canister combination. For higher concentrations, use a self-contained or air-supplied respirator. 
Lise general ventilation plus local exhaust ventilation to control dust, fumes, or vapors. Local exhaust should have a velocity 
of 100 lfm (linear feet per minute). 
Ventilation system and electrical equipment should be f ltplosion proof. Where solutions or molten material are handled, 
rubber boots, rubber apron, impervious clothing, and a face shield, c:tc., may be required for suitable protection against 
contact with phthalic anhydride. 

Provide eyewash station and chemical safety shower in areas of har,dling and use. 
Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them. 

SECfiON 9. SPECIAL PRECAUTIONS AND COMMENTS 
Store solid phthalic anhydride m closed conl.ainers in a cool, dry, fire-rcsistanl area away tram sources ot heat, souro!s of 
ignition, and incompatible materials like strong oxidizing agents, alkaline materials, etc. 
Electrically ground handling equipment to prevent static sparks that can be generated when transferring this material. Blanket 
molten phthalic anhydride storage with inert gas. Stored liquid should be kept below 300'F (14&.9"C). Install a vent to an 
outside area. Diking of sufficient capacity to match the material's full tankage volume should be established. 
Provide preplacement medical examinations for workers; preclude from exposure those with pulmonary or dermal dis.orders or 
those who have become sensitized. Prevent skin contact and breathing dust or vapors of this material. Follow good hygienic 
practices. 

DOT No. UN2214 (Solid, Molten) 

Data Source(s) Code: 1, 2, 4-12, 16, 1&, 23, 3&, 49, &2, S4. 

Judgements as to the suitability of information herein for purchl5er's purposes 
are necessarily purchl5er's responsibility. Therefore, although reasonable care 
has been taken tn the preparatton of such information, Genium Publishing Corp. 
extends no warranties, makes no representalions and assumes no responstbility"" 
to !he accuracy or suitability of such information for application to purchaser's 
intended pwposes or for consequences of its use. 
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Material Safety Data Sheets Collection: 

Sheet No. 414 
Di(2-ethylhexyl)phthalate 6P 

Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(518) 377-8854 

Issued: 12/84 Revision: A, 11/90 

Section 1. Material Identification.· . . .••.. :-- ---
Di(2-ethylhexyl)phthalate (C2AH

38
0•) Description: Prepared by acid-catalyzed reaction of_2-ethylhex:mot with phthalic R 

anhydride. Used in plasticizing a variety of polymeric materials such natural rubber, syntheuc rubber, mtrocellulose, ethyl I 
cellulose, cellulose acetate butyrate, polymethyl methacrylate, polyvinyl butyral, polyvinylidine chloride, and polystyrene; ~ 
as an organic pump fluid; as a testing agent for air filtration systems, a component of dielectric fluids in electrical 
capacitors, an inert ingredient in pesticide formulations; in liquid soaps, detergents, rubbing alcohol, decorative inks, 
lacquers, photographic film, wire and cable, adhesives, industrial and lubricating oils, munitions, and defoaming agents 
used during paper and paperboard manufactures. 
Other Designations: CAS No. 0117-81-7, 1, 2-benzenedicarboxylic acid bis(2-ethylhexyl) ester, DEHP, di-sec-octyl 
phthalate, dioctyl phthalate, DOP, octyl phthalate. 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' Guideflll for a suppliers list 
Cautions: Di(2-ethylhexyl)phthalate is a possible human carcinogen. Di(2-ethylhexyl)phthalate is a mild skin, eye, and 
mucous membrane irritant. It affects the gastrointestinal (GI) tract. 

Section). Ingredients and Occupational Exposure Limits 
Di(2-ethylhexyl)phthalate, ca 100% 
1989 OSHA PEL 1990-91 ACGlll TLVs 1985-86 Toxicity Data* 

.·.···· .. • ..... . 

0 
2 
2 
1 

33 

HMIS 
H 0 
F 1 
R 0 
PPG* 
• Sec. 8 

8-hrTWA: 5 mg!m3 TWA: 5 mg/m3 

STEL: 10 mg/m3 

Man, oral, TDI.o: 143 mg/kg ingested produces gastrointestinal effects 
Rat, oral, LD~: 30600 mg/kg 
Rabbit, skin, LD~: 25 gmlkg; toxic effects not yet reviewed 

1988 NIOSH REL 
Reduce to lowest feasible limit 

• See NIOSH, RTECS (fl0350000), for additional irritative, mutative, reproductive, tumorigenic, and toxicity data. 

Section3. PbysicaiData ··. ······••···· ·. > < 
Boiling Point: 446 'F (230 'C) at5 mm Hg Molecular Weight: 390.54 
Melting Point: -58 'F (-50 'C) Specmc Gravity (20'C/20'C): 0.9861 
Vapor Pressure: 1.32 mm Hg at 392 'F (200 'C) Water Solublllty: <0.01% in water at 77 •p (25 'C) 
Vapor Density (Air= 1): 16 Viscosity: 81.4 centipoise at 20 ·c 
1 ppm= -15.94 mg/m1 Pour Point: -50.8 'F (-46 'C); 8.2lb/gal at 20 ·c 
Appearance and Odor: Light colored liquid with a slight odor. 

Section 4. Fire a11d ExpiosionData 7: > > .. .... < ··•·•·····.·· ·.·.·· .·.·•·•·••••••••••· 
Flash Point: 420 'F (215 'C), OC I Autoignition Temperature: 735 'F (390 'C) I LEL: 0.3% v/v at 474 'F (245 'C) I UEL: None reported 
Extinguishing Media: Use dry powder, carbon dioxide, or foam to fight a fire involving di(2-ethylhexyl)phthalate. Water or foam may cause 
frothing. 
Unusual Fire or Explosion Hazards: This material offers no unusual fire hazards beyond those encountered with ordinary combustible materi
als. 
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiecc 
operated in the pressure-demand or positive-pressure mode. Be aware of runoff from fire control methods. Do not release to sewers or waterways. 

Stability/Polymerization: Di(2-ethylhexyl)phthalate is stable at room temperature in closed containers under normal storage and handling condi
tions. Hazardous polymerization cannot occur. 
Chemical Incompatlbllltles: This OSHA Class 111-B combustible liquid is incompatible with strong oxidizing agents. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of di(2-ethylhexyl)phthalate can produce acrid smoke and fumes 
including carbon dioxide and carbon monoxide. 

eopyrtzhl 01990 Ocmum Publisbin& Corporauoa. 
kly commercial usc or rcpllduction without lho publisb<r's pcrmisoi011 is prollibir.cd. 
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Section 6. Health ::::H==a=::za;::::::::r:::d::-:::D-=a:::=ta=:::·"""': ,.-=-. -· ---::7--~~.:._ __ ~_:.:_:.:_:.:_:.:_~-'--'-
Carclnoge~clty: !he r;-rp and IAR~ list di(2-eth~lhexyl)phthalate as an 1'1ticipatcd human carcinogen_an_d:-p_o_s_s::-ib-le_h_u_m_a_n~car-c1-.n-o-gc-n--'(G~,'r'-'-o-u_p.::..· -J 

, 2B), rc. ~ecuvely. :·· ·ri;;:;cntal studies show that di(2-ethylhexyl)phthalat·~ has teratogenic effects in laboratory animals. 
· Summary of RlsJ:. ' ·:(2-ethylhexyl)phthalate is a mild skin and eye irritant. It affects the human g.-:,trointcstinal tract since it is absorbed intact 

from the gastrointc:.Linal tract. However, when administered either intravenously or orally, it is rapidly metabolized to derivatives excreted mainly 
in urine or bile. Central nervous system (CNS) depression may occur, especially with ingestion of large amounts Skin sensitization docs not 
occur in humans. Inhalation of any significant amount is probably unlikely due to the low vapor pressure. Di(2-ethylhexyl)phthalate has become 
an environmental contaminant that may accumulate in the food chain. 
Medical Conditions Aggravated by Long-Term Exposure: None reporu:d. 
Target Organs: Eyes, upper respiratory system, skin, central nervous sysu:m. 

· Primary Entry Routes: Inhalation, ingestion. 
Acute Effects: Symptoms of overexposure include conjunctivitis, keratitis (inflammation of the eye's cornea), bronchial irritation, eczema, stag
gering, abdominal cramps, nausea, and diarrhea. CNS depression-lethargy, drowsiness, staggering, and sleepiness--<:an n!sult from absorbing 
large amounts. 
Chronic Effects: None reported. 
FIRST AID 
Eyes: Gently lift the eyelids and flush imrilediately and continuously with Hooding amounts of water until transported to an emergency medical 
facility. Consult a physician immediately. 
Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a 

l physician. Wash affected area with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, do not iruluce vomiting. Consult a physician 
immediately. 
After first aid, get appropriate In-plant, paramedic, or community medical support. 

Section 7. S ill Leak arid Dis osal Procedures ...... · .. ·._., .... · .. P .. , , -.·.·.· .P. . . . . . 
Spill/Leak: Notify safety personnel. Contain and pick up spilled material with some noncombustible absorbent material. For large spills, dike far 
ahead to contain. Place in appropriate containers for disposal. Prevent losses into the environment whenever possible. Do not release to sewers or 
waterways. This material degrades in fresh water sediments under aerobic conditions; half-life is -14 days. It does not degrade under anaerobic 
conditions. It is readily concentrated by aquatic organisms. Clean up trace residues with water and detergent. Follow applicable OSHA regulations 
(29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Deslonatlons 
Usted as;:' RCRA Hazardous Waste (40 CFR 261.33); Waste No. U028 ,r 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): lib (0.45 kg)[* per RCRA, Sec. 3001] 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
SARA Toxic Chemical (40 CFR 372.65): Not listed 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 

Sec:tioh ~. Special Protectioll Data.< .. . -._ .... -. 
· Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 

Respirator: Seek professional advice prior to respirator selection and use. follow OSHA respirator regulations (29 CFR 1910.134) and, if neces
sary, wear a NIOSH-approved respirator. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an 
SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact. 
Ventilation: Provide general and local ventilation systems to maintain airborne concentrations below the OSHA PEL and ACGIH TLVs (Sec. 2). 

: Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.<103> 

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

S~ti()ij ?; Spec:ial Pr~cauti()lls and.~omJ11eiit~ . > X. >···-··- > :··········•·-· > ) .<•· .. ·· 
Storage Requirements: Store in closed containers in a well-ventilated area away from oxidizing agents and heat and ignition sources. To prevent 
static sparks, electrically ground and bond all containers and equipment used in shipping, receiving, or transferring operations in production and 
storage areas. 
Engineering Controls: Avoid prolonged or repeated contact with liquid and inhalation of mist or vapors. Institute a respiratory protection 
program that includes regular training, maintenance, inspection, and evaluation. Practice good personal hygiene and housekeeping procedures. 

Transportation Data (49 CFR 172.101, .102): Not listed 

MSDS CoUection References: 1-12, 14, 23, 38, 47, 73, 101, 103, 124, 126, 127, 132, 133, 136, 138, 143, 146 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: AC Darlington, MD; Edited by: JR Stua1t, MS 

86 

Copyright c 1990 by Genlum Publishinz Corporation. Any commercial use or reproduction witboul dle publisher's permwiCil is prohibited. Judgments u to lbe suitabfiny or tnfonnauoo herem for the PW:c.h;asds ~= 
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<§P 
Genium Publishing Corporation 

1145 Catalyn Street Sheet No. 410 
Schenectady, NY 12303-1836 USA Carbon Tetrachloride 

(518) 377-8854 
Issued: 12/80 Revision: B, 4/90 

Section 1. Material Identification 31 
Carbon Tetrachloride Description: A chlorinated hydrocarbon derived from ~terac~ng carbo~ disulf~de and chlorine in R 1 NFPA 

the presence of iron, or chlorination of methane or higher hydrocarb~ns at 48~ F/250 ~ t~ 752 F/400 ~·Carbon tetra- I 4 

~ s 2* chloride is treated with caustic alkali solution to remove sulfur chlonde. Its pnmary use IS m manufactunng flurocarbon K 0 propellants. It is also used in producing of semiconductors, chlorinatin~ organic compoun~s, metal deg~asing, ~friger- . •skin 
ants; as a solvent for oils, fats, resins, rubber waxes, lacquers, and varrushes; and as an agncultural fu!IDgant. Thts matenal absorption 

HMIS was widely used in the dry-cleaning industry. . 
Other Designations: CAS No. 0056-23-5; CC1

4
; carbon chloride; carbon tet; methane tetrachlonde; perchloromethane; H 3 

F 0 tetrachlorocarbon; tetrachloromethane. R 0 Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' Guidtf'Jl for a suppliers list PPGt 
t Sec. 8 

Section 2. Ingredients and Occupational Exposure Limits 
Carbon tetrachloride, ca 100% 

OSHA PEL ACGIH TLV (Skin), 1989-90 Toxicity Data• 

8-hr TWA: 2 ppm, 12.6 mg!m3 TLV-TW A: 5 ppm, 31 mg/m3 Rat, oral, LDso: 2800 mg!kg; toxic effects not yet reviewed 
Rat, inhalation, LCso: 8000 ppm over 4 hr; no toxic effect noted 

NIOSH REL, 1987 Human, inhalation, TCr.o: 20 ppm inhaled produces gastrointestinal 
60-min ceiling: 2 ppm, 12.6 mg/m3 effects (nausea or vomiting) 

• See NlOSH, RTECS (FG4900000), for additional irrilative, mulative, tumorigenic, and toxicity dala. 

Section 3. Physical Data 
Bolling Point: 169.77 "F/76.54 ·c Molecular Weight: 153.84 g/mol 
Melting Point: -9.4 "Ft-23 ·c Specific Gravity <HP = 1 at 39 'F/4 'C): 1.5940 at 68 'Ft20 ·c 
Vapor Pressure: 91.3 = Hg at 68 'F/20 'C Water Solubility: Very slightly soluble (800 mg/1 at 68 'F/20 'C) 
Vapor Density (Air= 1): 5.32 Evaporation Rate (Butyl Acetate = 1): 12.8 

Appearance and Odor: A colorless liquid with a heavy ethereal odor. The high and low odor thresholds are, respectively, 128.4 and 60 mg/m3
• 

Odor is not an adequate warning sign to prevent overexposure. 

Section 4. Fire and Explosion Data 
Flash Point: None reported I Autoignitlon Temperature: None reported I LEL: None reported [ UEL: None reported 

Extinguishing Media: Carbon tetrachloride is nonfla=abie and will not support combustion. Use extinguishing media appropriate to the 
surrounding ftre. This material was previously used as an extinguishing medium in portable fire extinguishers, but its toxicity and fire decomposi-
lion products lead to its replacement with "safer" extinguishing media. 
Unusual Fire or Explosion Hazards: Carbon tetrachloride can react violently with hot or burning metals such as aluminum and magnesium. 
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode and fully encapsulating suit Use water spray to cool fire-exposed containers. Be 
aware of runoff from ftre control methods. Do not release to sewers or waterways. 

Section 5 .. Reactivity Data .. 
Stability/Polymerization: Carbon tetrachloride is stable at room temperature in closed containers under normal storage and handling conditions. 
Hazardous polymerization cannot occur. 
Chemical Incompatibilities: Carbon tetrachloride reacts violently with fluorine gas, alkali metals, and aluminum (see reference 126 for specific 
incompatibilities). 

Conditions to Avoid: This material has caused explosions when used as a fire extinguisher on wax fires and uranium fires. It may also form toxic 
phosgene when used to put out electrical ftres. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of carbon tetrachloride can produce toxic phosgene and hydrogen 
chloride. 

Clpynghl 0 1990 Gemum Publi.shing Corpo,.uoa. 
Any CO!I'IDlerCial use or re!"oductioo Mlhout the publisher's pemtissian is proltibited. 
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Section 6. Health Hazard Data 
Carcinogenicity: The_ NTP, !ARC, a!ld ACGIH list carbon tetrachloride as an anticipated human carcinogen, a possible human carcinogen, and a 
suspected human carcmogen, respectively. 
~ummary of, Risks: <:;az:bon tetrachloride is _highly toxic ~d if!i~ting by in_halation, ingestion (mean lethal dose is 5 to 10 ml), and skin abso:p
llon. Ale~ hoi s synergts~c ef~ects markedly mcreasc CCI~ s tox_tct~Y· Exc·~sst.v~ exposure may result in central nervous system depression, cardtac 
~hythmi.as, and gas!-fOmtestinal symptoms. In humans me maJonty of. fatal! tics have been the result of renal injury with sc·condary cardiac 
f~tl~re. Kidney and I_tver d~age can occur from severe acute or c~omc exposure. Human liver damage occurs more often after ingestion of the 
hqutd than after the mhalation of the vapor. However, after a 30 mm to 1 hr exposure to concentrations of 1000 to 2000 ppm, humans have died 
from acute renal damage. 
Med_ical Conditions Aggravated by Long· Term Exposure: Prolonged recovery and permanent disability of the liver, kidney, and lungs are 
poSSible. 
Target Organs: Central nervous system, eyes, skin, liver, kidneys, lung!:. 
Primary Entry Routes: Inhalation, percutaneous (through the skin). 
A:cu.te Effect~: Acute exposure sympto~ !nclude eye! nose,_skin, an~ throat irritati~:m; cough, dyspne~ cyanosis, cardiac arrhythmias, headaches, 
dtzZiness, mentaJ confusiOn, nausea, vom!lmg, abdorrunal pam, and dtarrhea. Jaundtce and abnormal liver enlargement accompanied by oliguria 
(reduced excretion of urine), proteinuria (protein in urine), and hematuria. (blood in urine) may occur even after several days delay. 
Chronic Effects: Chronic exposure symptoms include defatting dermatitis, headaches, dizziness, mental confusion, apathy, anorexia, nausea, 
vomiting, abdominal pain, weight loss, narrowing of visual field, OJ? tiC nfrve damage with possible blindness, hearing loss and renal and hepatic 
decompensation (loss of these organs' ability to correct dysfunction). Chronic exposure may result in the development of aj•Iastic anemia. 
FIRST AID 
Ey~s: Flu~h immediately, incl~ding under. the eyelid~, g7ntly but thoro~ghly with fl?oding amounts of running wate_r for at least 15 min. 
Skm: QuiCkly remove contammated clothmg. After nnsmg affected skin With floodmg amounts of water, wash it wtth soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing ru; needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. Give one to two glasses of water to dilule and induce vomiting 
unless the person shows evidence of decreasing mental functioning and awareness. ' 
After first aid, get appropriate In-plant, paramedic, or community medical support. 
Physician's Note: To mirumize hepatorenal damage, consider intravenous acetylcysteine. Hyperbaric oxygen is also utilized for significant expo
sures. Dialysis has also been suggested in severe cases. Give cardiorespiratory support as indica1ffi and carefully monitor fluid and electrolytes. 
Closely monitor hepatic and renal functions. A void epinephrine because of myocardiaJ sensitization and potenllal for indue ing ventricular 
arhythymias. 

Section 7. Spill, Leak, and Disposal Procedures 
Spi!L'Leak: Notify safety personnel, evacuate area, and provide maximum exhaust ventilation. Cleanup personnel should protect against inhala
tion and skin and eye contact Small spills can be absorbed on paper or some noncombustible, inert ingredient and allowed ID evaporate in a hood. 
For large spills, dike far ahead to contain spill for disposal. Prevent releas,~ of CC!4 to surface water or sewers. Follow applicable OSHA regula
tions (29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations OSHA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33) Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-2) 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
Listed as a CERCLA Hazardous Substance• (40 CFR 302.4), Reportable Quantity (RQ): 5000 lb (2270 kg) [• per RCRA, Sec. 3001, per Clean 
Water Act, Sec. 307(a), 311 (b)(4)} 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 191 0.133). 
Respirator: Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a NIOSH-approved respirator. For emergency or 
nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. 
Warning: Arr-purifying respirators do not protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact Polyvinyl alcohol protective gear is recommended. 
Ventilation: Provide general and local explosion-proof ventilation systems to maintain arrborne concentrations below the OSHA PEL, ACGIH 
TLV, and NIOSH REL (Sec. 2). Local exhaust ventiJation is preferred since it prevents contaminant dispersion into the wort area by controlling it 
at its source.<103l 

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: ;;oft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work areas. Practice good persQOa} hygiene after using this material, especially bdore eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Store in tightly closed container in a cool, dry, well-ventilated, low fire-risk area away from incompatible materials (Sec. 
5), direct sunlight, and heat Prevent exposure of vapors to high temperature to prevent decomposition to toxic and corrosive gases and vapors. 
Engineering Controls: Avoid vapor inhalation and skin or eye contact lise only with adequate ventilation and appropriate personal protective 
gear. Monitor vapor levels and institute a respiratory protection program which includes training, maintenance, inspection, ciDd evaluation. 
Practice good personal hygiene procedures. When possible, substitute a less hazardous solvent for CCI4 • Provide preplacement and biannual 
medical exams, including studies of liver and kidney function. Prevent exposing individuals with liver, kidney, or central nervous system diseases, 
or alcoholism. Alcohol's synergistic effects markedly increase CCI4's toxic:ity. 

Transportation Data (49 CFR 172.101, .102) 
DOT Shipping Name: Carbon tetrachloride IMO Shipping Name: Carbon tetrachloride 
DOT Hazard Class: ORM-A IMO Hazard Class: 6.1 
1D No.: UN1846 IMO Label: Poison 
DOT Label: None IMDG Packaging Group: II 
DOT Packaging Requirements: 173.620 ID No.: UN1846 
DOT Packaging Exceptions: 173.505 

MSDS Collection References: 7, 26, 38, 53, 73, 84, 85, 88, 89, 100, 103, 109, 124, 126, 127, 129, 130, 131, 134, 136, 137 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: MJ Hardies, MD 
Copyrigbr. e 1990 by Oenium Publishing CorporabOn. Arty c.o.a:anercial use or reproduc.boa. witbour !be publi.sher's pe:rm.issioo. 11 probibJted.. Judgmentl u to~ swtlbihry of infonnat:ioo herem for the purc.haser's pwpose.t 
.-rc necessarily tbe purchaser's responsibiliry. Although reasonable care bu been taken in the preparation of sucb information. Oenium Publilhinl Corpar•tioo extcD!s oo wUIIJllia, maku DO rep-e!entations, and a.aum.es 
)lorespoa.sibility u to the accuracy or suitabillry of such infcrm.atioo. for applicatioo to the purchaser'' inLeodcCI purpoE or for c.omequences of its use. 
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~p 
BENZOIC ACID 

From Genium's Reference Collection (Revision A) 
Genium Publishing Corporation 

Issued: November 1978 1145 Catalyn Street 
Schenectady, NY 12303-1836 USA 

GENUM PUBUSHNG CORP. Revised: February 1987 
(5181_377-8855 

SECTION 1. MATERIAL IDENTIFICATION 2L 
MATERIAL NAME: BENZOIC ACID 

~ PESCRIPTION!USES: Used in plasticizers, food preservatives, tobacco seasoning, flavors, perfumes, 
dentifrices, and as an antifungal agenl 

OTHER DESIGNATIONS: Bcnzenecarboxylic Acid, Phenyl Carboxylic Acid, Phenylfonnic Acid, HMIS 
H 1 C6Hs(:OOH, CAS #0065-85-0 
F I R 1 

MANUfACIURER/SUPPLIER: Available from many suppliers, including: R 0 I --
Velsicol Chemical Corp., 341 E. Ohio SL, Chicago, IL 60611; PPE* s 1 
Telephone (312) 670-4500 *See Sect. 8 K I 

SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA 

Benzoic Acid, CAS #0065-85-0 100% No TL V Established. 

0 Human, Skin, 22 mg/3 days, 

-- ~ 
Intermittent: Moderate Irritation 

\ # 
c Man, Oral, LDLo: 500 mg!kg 

' Rat, Oral, Lo50: 2530 mg!kg OH 

Rabbit, Eye, 100 mg: 
Severe Irritation 

SECTION 3. PHYSICAL DATA 
Boiling Point at 1 atm .. .480.6"F (249.2"C) Specific Gravity (Hz0)= 1) ... 1.3 
(Sublimes at 1 oo·c and readily steam distills) Molecular Weight ... 122.1 
Vapor Pressure at 96'C, mm Hg ... 1.0 Melting Point ... ca 251.6'F (122'C) 
Vapor Density (Air= I) ... 4.2 Percent Volatile by Volume ... Negligible 
Water Solubility at 25'C, g/liter ... 2.9 

Appearance and odor: Colorless-to-white solid: crystals, powder, platelets, scale (technical-grade flake can also be tan 
colored); benzoin- or benzaldehydelike odor. 

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER 
Flash Point and Method I Autoignition Temperature I Flammability Limits in Air -- - -

249.8'F (12l'C), CC I 1065.2'F (574'C) I Not Found 
EXTINGUISHING MEDIA: Use dry chemical, carbon dioxide, foam, water spray, or fog to extinguish a benwic acid fire. 

UNUSUAL ERE/EXPLOSION HAZARDS: High concentrations of benwic acid dust particles in the air may form an explosive 
mixture. Vapors from hot or molten benwic acid may form explosive mixtures with air. 

SPECIAL ERE-FIGIDJNG PROCEDURES: This combustible material is a slight fire hazard when exposed to heat or flames. 
Fire fighters should wear protective clothing and use self-contained breathing apparatus when fighting fires involving il 

SECTION 5. REACTIVITY OAT A 
Benzoic acid is stable. Hazardous polymerization cannot occur. 

As a carboxylic acid, this material reacts exothermically with strong bases and can generate hydrogen gas when a water 
solution made from it reacts with metals. 

A void combining benzoic acid with strong oxidizing agents. 

Hazardous products of decomposition can include phenol, benzene, carbon monoxide, and carbon dioxide. 

Copyrirbl C 1986 Oenium Pllblbhin& Con><ndoo. 
Any~c:<ilmcn:ial Ull: or rcproduclion Wilhdillhe publisher's pcrmiasioa II ~ilriled. 
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SECfiON 6. HEALTH HAZARD INFORMATION 
Benzoic acid is not listed as a carcinogen by the NTP, IARC, or OSHA. 
Inhalation of this material's dust or vapors may cause irritation of Lhe upper respiratory tract Prolonged or repeated conlact 
may result in irrilation. Contact with eyes can cause serious eye irritation and possible injury. Ingestion of excessive 
amounts may cause nausea, gastrointestinal disorders, and/or allergic response. 
TARGET ORGANS: Eyes. PRJMARY ENIRY: Inhalation . .&;:liTE EFFECTS: Extremely irritating and corrosive to eyes. 
CHRONIC EFFECTS: Unknown. 

EIB.SI AIO: EYE CONTACT: Flush eyes thoroughly, including IJnder eyelids, with running water for 15 minutes. Get medical 
help. • SKIN COI'ITACT: Remove contaminated clothing. Flush affected area with water; wash with soap and water. Get 
medical help. • INHALATION: ReiDJve victim to fresh air. Restore and/or support his breathing as required. Get medical 
help. • INGESTION: Rinse victim's mouth with water. Give him 2 to 3 glasses of water to drink to dilute the material. Induce 
vomiting. Do not induce vomiting or give anything by mouth to someone who is unconscious or convulsing. Get medical 
help.• 

• GET MEDICAL ASSISTANCE= In plant, community, paramedic. Get medical help for further treatment, observation, and 
support after first aid. 

SECfiON 7. SPILL, LEAK AND DISPOSAL PROCEDURES 

Notify safety personnel of benzoic acid spills or leaks. Cleanup penonnel should use appropriate personal protection 
equipment (see sect 8). Sweep up solid material and place it in drums for disposal. Avoid raising benzoic acid dust 

QISPOSAL: Bury waste in an approved landfill or incinerate it under controlled conditions. Follow Federal, state, ru1d local 
regulations. 

EPA, Clean Water Act, Reportable Spill Quantity: 5,000 lbs (40 CFR 117.3) 

SECfiON 8. SPECIAL PROTECfiON INFORMATION · 
Supplier recommends a C-241 respirator with a C-241-1 filter for protection from dust 

Provide general dilution and local exhaust ventilation in sufficient volume and pattern to keep concentration of hazardous 
ingredients listed in section 2 below the minimal exposure at which irritation may occur. 

Wear appropriate protective clothing such as chemical safety goggks and/or a full face shield to prevent skin or eye •::ontact 
w!Jen working around hot or molten benzoic acid. 

Eyewash stations and washing facilities should be readily accessible in areas of use and handling. 

Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them. Particles may adhere to 
contact lenses and cause corneal damage. 

SECfiON 9. SPECIAL PRECAUTIONS AND COMMENTS 
Store benzoic acid in tightly closed containers in a cool, dry, well-ventilated area away from oxidizing agents, strong bases, 
and sources of heat or ignition. 
Molten benzoic acid is very hot (251.6'F [122"C]). Its vapors sublime readily and condense on cold surfaces, and thi!: can 
block vent openings. 
Avoid breathing benzoic acid dust Prevent conlact of this material •.vith your eyes. Minimize its conlact with your skin by 
wearing proper gloves and suitable work clothing. Practice good personal hygiene. Wash thoroughly after handling it Do not 
take this material out of your work area or to your home on your clothing or equipment Do not eat benzoic acid. 

Benzoic acid is designated as a hazardous substance by the EPA (40 CFR 116). 
DOT Classification: ORM-E DOT ID No. NA9094 
Data Source(s) Code: 1, 2, 4-12, 14, 23, 42, 55, 58, 82, 84. CK 

Judgements as to the suitability of ~~~nnation herein for purchaser's purpos<ll Approvals ?rJ~~c 
are necessarily purchaser's respons1~. Therefore, althoogh reasonable care 

lndust. Hygi:Oe!Safety ~- V/'!7 has been taken 1n the preparation of informlllion, Genium PublishinS Corp. 
exlclld& no warranties, rriakeS no represenbliOIIS and assuiTIC8 no responsibility as 
to the accunocy or suitability of such information for application to purchaser's 

Medical Review ~i-~Wl~ ~-intended pwpo1C8 or for conacqucnces of 1!s use. 

bl 0 1986 Ocu!um Publt.blnli . !"Ilion. ~~!a11110 or rqxoductJ>Il ~ lb: publlohcr'o pmlrlolloo II probllnl<d. 
· ht © Febru Copyng ary 

1, 1987 __ , '-1 I 



Material Safety Data eets 0 ection: Sh C ll 

C§P Genlum Publishing Corporation 
1145 Catalyn Street Sheet No. 409 

Schenectady, NY 12303-1836 USA Cresol (Mixed Isomers) 
(518) 377-8854 

Issued: 12{78 Revision: B, 3/92 
,.. .. 
Section 1. Mater1al ldentiftcabon 37 
Cresol ..Ued isll~~t~n (CH C U.OH) Description: Derived from coal tar or petroleum. Cresol is marketed by individual R 1 NFPA 
isomer,and as pure or crude !:r:soL Pure aesol is a mixture of ortho, meta, and para isomers. Crude aesol (commercial aesol) I 4 

~ is prepared by distilling .. grey phenic acid" at 356 to 401 'F (180 to 2~5 'C) and is comprised of20~ ortho, 40:" ~ta,_and s 3• 
~0% para isomers, plus small amowtts of phenol and xylenols. Eac~ tso~er can be Fpared synthell_cally by diazollzabon of K 2 
the specific corresponding toluidine. Used in manufacturing synt~eUc reSJ~s, explo~tves, photograp~~ develOJJ:CfS• ~~leum, • Skin 
pent, disinfectants, and fumigants; as an ore flotation agent; and m the agnculture tndustty for herbiades and msecllctdes. absorption HMIS 
Other Deslpatlons: CAS No. 1319-77-3, Bacillol, cresylic acid, Tekrcs?l• triaesol. • . . . H 3 
Mauufacturer: Contact your supplier or distributor. Consult latest CMtrUcal Wuk B11.~rs G11.1de(Tll for a suppliers list. F 2 

Cautions: Cresol is severclr irritating to mucous mem~s. ~y~s, ~d skin. Depending on t~ c:resol concentration, extent of 
R 0 
PPGt exposure, and amount of skin exposed, toxicity may be slight (IITltallon) or severe (permanent tnjury or death). t Sec. g 

Sectmn 2. Ingredients and Occupahonal Exposure L1mlts 
Cresol (mind isomers) National Formulary (NF) grade contains< 5% phenol 

1990 OSHA PEL (Skin) 1991-92 ACGIH TI.V (Skin) 1985-86 Toxicity Datat 
8-hr 1WA: 5 ppm (22 mg!ml) 1WA: 5 ppm (22 mg!ml) Rat, oral, LD~: 1454 mg/kg; toxic effects not yet reviewed 

Mouse, inhalation, LC~: 179 mg/m3/2 hr; no toxic effects noted (o-) 
1990 NIOSH ltEL 1990 DFG (Germany) MAK Rabbit, eye: 103 mg produoed severe irritation (p-) 
1W A: 5 ppm (22 mg!ml) 1W A: 5 ppm (22 mg!ml) (H)• Rabbit, skin: 517 mg applied for 24 hr produoed severe initation (m-) 

1990 IDLH Level 
Peale Exposure Limit: 10 ppm, 5 min, Rabbit, skin, LD~: 2000 mg/kg; toxic effects not yet reviewed 

250 ppm 
momentary value/8 per shift 

• Dmaer of CUlalleous absorption. 
t See NIOSH, RTECS (GOS9SOOOO), for additional toxicity data. For data on specific isomen, see RTECS (G0612SOOO, ~Mia; G06300000, ortho; and 
G0647SOOO, fXUa). 

Section 3/ Physical Data ··•••·· ·:·,: .... : .. :::· ... / 

Boiling Point Ranae: 375.8 to 397.4 'F (191 to 203 'C) Molecular Weight: 108.13 
Melting Point Range: 51.8 to 95 •p (11 to 35 'C) Specific Gravity: 1.030 to 1.038 at 77 'F (25 'C) 
Vapor Pressure: 0.25 (ortlw), 0.15 (meta), 0.11 (para) mm Hg at Water Solubility: Soluble, 100 
68 'F(20 'C) Other Solubilities: Soluble in alcohol, ether, dilute alkalies, glycol and 
Vapor Density (air= 1): 3.72 vegetable oils 
pH: Saturated solutions are neutral or slightly acidic to litmus Refraction Index: 1. 5353 at 75.2 'F (24 ·q 
VIscosity: 4.49 to 7.0 cP at 104 'F (40 'C) Odor Thresbold: Low, 0.012 mg!ml; high, 22 mg!ml 

Appearance aud Odor: Colorless, yellow, or pinkish liquid turning brown on exposure to air or light with a phenolic odor and pwtgent taste. 

Section4.Fire and·Explosion Data .. > .: ..•. .: .. :•· .... ----< .·· .· 

Flasb Point: 178 •p (81.11 ·c. ortlw), IAutolgnltlon Temperature: 1110 'F (559 ·c. 
187 'F (86.11 ·c. meta and para), CC ortlw), 1038 'F (558 ·c. meta and para) 

I LEL: 1.4% (ortlw), 1.1% (meta and I UEL: None reported 
para) at 302 'F (150 'C) 

Extlngulsblng Media: While aesol does not ignite easily, it burns. For small fires, use dry chemical, carbon dioxide (CO:J, water spray, or regular foam. 
For large fires, use water spray, fog, or regular foam. Do not scatter material with more water than is necessary to put out fire. 
Unusual Fire or Explosion Hazards: Container may explode in heat of fire. 
Spedal Flre.ftgbtlng Procedures: Since fire may produoe toxic thermal decomposition products, wear a self-contained breathing apparatus (SCBA) with 
a full facepieoe operated in pressure-demand or positive-pressure mode. Structural firefighters" protective clothing is ineffective for fires involving aesol 
Use clothing the manufacturer recommends specifically for use with cresol If possible without risk, remove container from fire area. Fight fire from 
maximum distance. Stay away from ends of tanks. Be aware of runoff from fire control methods. Do not release to sewers or waterways. 

Section 5~ Reactivity])ata · · .. 
.. ··• .. ·. ···· ... · . .· ..•• , > :······.··. >/.••:····· > >· .•.:.:.:. 

Stability/Polymerization: Cresol is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous polymeri-
zation cannot occur. 
Chemical Incompatibilities: Cresol reacts with oxidizing materials and causes a temperature and pressure increase with chlorosulfonic acid, nitric acid, 
and oleum. 
Conditions to Avoid: Ignition souroes and contact with incompatibles. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of cresol can produce carbon dioxide (CO:J and toxic cresol fumes . 

Section 6. Health . Hazard Data: · .::••'•••·· · ... :• .. ·.· .. . " ..... :.· · .. <:<<,· .·•·· ... · .·.· .......•. :.: > < .. :. /.•·.···::· .·:·:•: ,... <<:.· .. · < )< < •.. · ... ·.·.:., •• :. 
Cardnogenlclty: The IARC,<I64l NTP,<t42l and OSHA!164l do not list cresol as a carcinogen. Summary of Risks: Cresol is conosive to eyes, skin, and 
mucous membranes. Degree of toxicity depends on the cresol concentration involved, arnowtt of surface area exposed, and duration of exposure. Ingestion 
is conos~ve to the digestive tract's mucous membranes and can pose serious problems if not treated promptly. Because cresol has a low vapor pressure, it is 
not volatile enough wtder normal conditions to present an inhalation hazard. If heated, vapor inhalation is likely. Severe chemical burns and dermatitis are 
the main hazards in industry. Note that cresol's ortho and para isomers (if used individually) are in crystal form and thus are a dust inhalation hazard. By 
all routes of exposure, cresol produces toxic symptoms similar to phenol's. Medical Conditions Aggravated by Long-Term Exposure: Skin diseases. 
Target_ Organs: Eyes, skin, ~ntral nervous system (CNS),liver and kidney. Primary Entry Routes: Skin and eye contact/absorption. Acute EITects: 
Cresolts absorbed through skin, open wounds, and the mucous membranes of the respiratory and digestive tracts. The rate at which skin absorbs cresol 
depe~ds more on the size of exposure area than on the concentration of material applied. Cresol is corrosive to the skin causing smarting; tingling; redness; 
swelling; burns that may be very painful and become white and wrinkled with softening that may become gangrenous; blisters; possible shock as a result 

Contill~~e 011 fiUI page 
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Section 6. Health Hazard Data, continued 
~f pain; and. in severe cases ~f absorption,_ c:oma and ~h. Contact ~th ey.:s may cause stinging, and burning, watering of eyes, redness and swelling of 
lids, ~meal o~uen~s ca~mg bl~ VISIOn and pomble loss of Slgh~. In rare cases, a pigment disotder called ochronosis occurs characterized by 
darkcmng of slcin, conjunel!va, and cartJlage of the nose and ears. lngesllon leads to burning of lips, mouth, and throat, pain in swallowing, ulceration of 
the muco~ memtJr:anes ofthe_mou:th, color change of the longue (white}, tlurst, throat swelling, cramps, nausea and vomiting (sometimes of coffee 
grounds-like mat~al due ~ ~g~l!vc hemorrhage). In severe cases symploms might progress 10 shock, convulsions, coma, and death. If vapor inhalation 
occurs, symptoms mcludc untation. of mucous membranes of nose, eyes, and mouth, watering of eyes, mcczing, coughing, diffic:ulty breathing, headache, 
nausea, muscle weakness, and posSible pulmonary edema. In most cases of c-Jtposure, if death occurs, it is usually caused by respiratory failure. Chronic 
Etrec:ls: Repeated exposure to cresol may cause digestive disturbances, liver, kidney, spleen and pancreatic dan~age and skin en!ptions or dermatitis. 
Some people ean become allergic or hypcnensitivc to cresol. ' 
FIRST AID: Emergency personnel shou.ld protect against cofllamination. 
Eyes: Gen~y ~ft eyelids and flush im~ediatcly and continuous!~ ~t~ floodll_ng an~ounts of w~er until transported 10 an emergency medical facility. Do 
not allow Vlel!m to rub or keep eyes nghtly shut. Consult a physJCJan JmmedJatcly. Skin: Q111Cicly remove contanJinated clothing 10 prevent bums. Rinse 
with flooding anJounts of water for at least 15 min. If clothing is stuck to skin after flushing with water, do 110t remove! Thoroughly wash exposed area 
with soap and water. For reddened or blistered skin, consult a physician. Inhalation: Remove exposed person to fresh air and support brcathing as 
needed. Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unlc:ss the poison control 
center advises otherwise, have that conscious and alert person drink 1 to 2 glasses of water, then induce vomiting with 2 tablcspc<>ns of Ipecac (adult 
dose). After patient vomits, give activated charcoal in 8 oz. of water to drink. After nrst aid, get appropriate In-plant, paranx·dlc, or community 
medical support. 
Note to Pbyslclans: Since effects may be delayed, keep victim under observation. Irrigate eyes and wash skin with a mixture of polyethylene glycol 300 
and indusuial methylated spirits (PEG 300/IMS, 2:1 by volume). Recommended treatment for ingestion is repeated gastric lavage with large quantities of 
olive oil. 

Section 7 •. Spill, Leak, and Disposal Procedures 
Spill/Leak: Immediately notify safety personnel, isolate and ventilate area (with fixed or p<>rtablc fan systems for cross-ventilation), deny entry, and stay 
upwind. Shut off all ignition sources. Spilled liquid can be neutralized with crushed limestone or soda ash. Take up small spills with earth, sand, vermiculite 
or other absorbent, noncombustible material and place into suitable container!:. For large spills, dike far ahead of liquid for later disposal or reclamation. For 
water spills, you may need to trap cresol at the bottom with sandbag banicrs, !pply activated charcoal, and then remove trapped material with dredges or 
lifts. Follow applicable OSHA regulations (29 CFR 1910.120). 
Environmental Degradation: When released into the atmosphere, cresol dcgJ&dcs by reacting with photochemically produced hydroxyl radicals during the 
day (half-life = 8 to 10 hr), and with nitrate radicals at night (half-life= 2 to 5 min). Cresol biodegrades in eutrophic (nunicnt-rich) waters. 
Ecoloxlclty Values: Blue gill,~. 24 mg/l.J96 hr (fresh water); shrimp, 11., •• 1010 100 ppm/48 hr (saltwater). 
Soil Absorptloo/Moblllty: Cresol is mobile in soil but biodegradation is probable. Cresols probably leach due to water solubility. 
Disposal: Contact your supplier or a licensed contractor for detailed recommc ndations. Follow applicable Federal, state, and local regulations. 
EPA Designations OSHA Designations 
Usted as a RCRA Hazardous Waste (40 CFR 261.33): No. U052• Usted as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 
Usted as a CERCLA Hazardous Substancet (40 CFR 3024): Reportable 

Quantity (RQ}, 1000 lb (454 kg) [t per RCRA, Sec. 3001 and CWA, Sec. 3'11(bX4)] 
Usted (a-cresol only) as a SARA Extremely Hazan!ous Substance (40 CFR 3 55) 
Usted as a SARA Toxic Chemical (40 CFR 37265) 

• When a spent solvent and classified as a hazardous waste from nonspecific sour=, cresol has Hazardous Waste No. F004. 

Section 8. Special Protection nata .·· 
Goggles: Wear protective eyeglasses or chemical safety goggles or faccshiclds to protccl against droplets or spray, per OSHA eye- and face-protection 
regulations (29 CFR 191 0.133). Because contact lens usc in industry is controversial, establish your own policy. 
Respirator: Seek professional advice prior to respirator selection and usc. Follow OSHA respirator regulations (29 CFR 191 0.134) and, if necessary, wear a 
MSHA/NIOSH-approved respirator. Sclca respirator based on its suitability !•> provide adequate worker protection for given working conditions, level of 
airborne contamination, and presence of sufficient oxygen. At 50 to 500 ppm use a full face gas mask. For emergency or nonroutin•: operations (cleaning 
spills, reactor vessels, or storage tanks}, wear an SCBA. Warning! Air-purifying respirators do net protect worurs in orygen-defic~fll aJmospMrts. If 
respirators arc used, OSHA requires a respiratory protection program that includes: training, fit-testing, periodic environmental molllitoring, maintenance, 
inspection, cleaning, and convenient, sanitary storage areas. 
Other: Weax chemically protective gloves, boots, aprons, and gauntlets to prevent all skin contact Rubber is suggested as a material suitable for protection 
against cresol. 
Ventllatloo: Provide general and local exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL (Sec. 2). Local exhaust 
ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at its soun:e.<103l 
Safety Stations: Make available in the work area emergency eyewash statioru:, safety/quick-drench showers, and washi~g facilities.. . . 
Contaminated Equipment: Separate contaminated work clothes from street dothes. Launder contaminated work clothing before weanng. Remove this 
material from your shoes and clean personal protective equipment . 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before CliLting, drinking, smoking, 
using the toilet, or applying cosmetics. 

Section 9~ Special Precautions and Comments 
Storage Requirements: Prevent physical dan~agc to containers. Store in properly labelled (with trade nan~c) iron or steel containers in coo!, dry, well
ventilated location. Protect from light and keep away from incompatibles (Sec. 5). Outside or detached storage is preferred. To prevent stallc sparks, 
clecnically ground and bond all equipment used in cresol manufacture, usc, ar1d storage. . 
Engineering Controls: To reduce potential health hazards, usc sufficient dilution or local exhaust ventilation to control airborne contammants and to 
maintain CQncentrations at the lowest practical level. 
Administrative Controls: Consider preplacemcnt and periodic examinations of exposed workers that emphasize skin, kidney ,liver, and respiratory system. 

Transportatloo Data (49 CFR 172101, .102:) 
DOT Shipping Name: Cresol IMO Shlppl111g Name: Cresols (o-, m-, p-) 
DOT Hazard Class: Corrosive material IMO Hazard Class: 6.1 
ID No.: UN2076 ID No.: UN2076 
DOT Label: Corrosive IMO Label: Poison 
DOT Packaging Exceptions: 173.244 IMDG Pack.1glng Group: II 
DOT Packaging Requirements: 173.245 

MSDS ColJection References: 26, 38, 73, 89, 100, 101, 103, 124, 126, 127, 132, 133, 136, 140, 153, 159, 16~. 163, 164 · 
Prepared by: M Gannon, BA; Industrial Hygiene Review: PA Roy, MPH, ClH; Medical Review: AC Darlmgton, MPH, MD; Edited by: JR Stuart, MS 
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..., .........nly tho~· """""'ibility. Allhcush ......... blc c:are hu bocn tai:Cll iD tho poepantion ol. ouch iDfonnatioa, Ocnium l'llbliobina Carpcntiaa .. -.,no .... -. moW..ao ropooontatMml, and-=

DO """""'ibilil)' u 10 tho IICCIII'OC)' or nilability ol111ch inConnatiao foe appliutiao ID tho purchucr'o im:nd:d ~ or for"""""'~'"''""'' ol. ;,....,. 



Genium Publishing Corp. 
One Genium Plaza 

Schenectady, NY 12304-4690 
(518) 377-8854 

Material Safety Data Sheet Collection 

Methyl n-Butyl K•·tone r~ tSDS No. 425 

Date of Preparation: 10/79 Revision: B, 12/94 

Section 1 - Chemical Product and Company Identification 
Product/Chemical Name: Methyl n-Butyl Ketone 
Chemical Formula: CH3COC4H9 
CAS No.: 591-78-6 

45 

Synonyms: butyl methyl ketone, 2-hexanone, hexan-2-one, MBK, MNBK, 2-oxohexane, propylacetone.. . . 
Derivation: Produced by reaction of acetyl chloride with butyl magnesium chloride or by catalyzed reaction of acettc actd and 

ethylene under pressure, followed by distillation. 
General Use: Formerly used as a solvent for lacquers, thinners, nitrocellulose, resins, oils, fats, and ~axes. Not cu_rrently 

produced in the United States, but potential exposure can occur through its presence as a byproduct m wood pulpmg, coal 
gassification, and oil-shale processing. 

Vendors: Consult the latest Chemical Week Buyers' Guide. <73) 

Section 2 - Composition I Information on Ingredients 
Methyl n-Butyl Ketone, ca o/o vol 

OSHA PELs 
8-hr TWA: 100 ppm ( 410 mg/m3) 
Vacated 1989 Final Rule: 8-hrTWA: 5 

ppm (20 mgtm3) 

ACGlliTLV 
TWA: 5 ppm (20 mg/m 3) 

NIOSH REL 
1 0-hr TWA: I ppm ( 4 mg/m3), skin 

IDLH Level 
1600 ppm 

DFG (Germany) MAK 
TWA: 5 ppm (:21 mg/m 3) 
Category II: Substances with 

systemic effects 
Onset of Effect: $; 2 hr 
Half-life: < 2 hr 

Peak Exposure Limit: 
10 ppm, 30 min. average value, 4/shift 

Section 3 - Hazards Identification 

u~~** Emergency Overview -tl:u-tl:uu 
Methyl n-butyl ketone exists as a colorless liquid with a pungent, acetone-like odor. It is irritating to the eyes 
and skin. Inhalation can cause varying degrees of central nervous system depression ranging from nausea and 
headache to unconsciousness. Chronic exposure through inhalation and skin absorption can lead to significant 
nerve damage. It is a flammable liquid and capable of forming explosive mixtures with air. 

Potential Health Effects 
Primary Entry Routes: Inhalation, eye and skin contact/absorption. 
Target Organs: Eyes, skin, respiratory system, central and peripheral nervous systems. 
Acute Effects 
Inhalation: Vapor inhalation can cause respiratory tract irritation and varying degrees of central nervous system 

depression. Symptoms include headache, nausea and vomiting, incoordination, and dizziness, with progression 
to narcosis (unconsciousness) and cardiorespiratory failure. 

Eye: Irritation can occur from exposures to as low as 1000 ppm for 15 sec. to 1 min. 
Skin: Methyl n-butyl ketone is easily absorbed through the skin (222 mglhr through hands). 
Ingestion: Central nervous system depression (see inhalation) is likely. 

Carcinogenicity: IARC, NTP, and OSHA do not list methyl n-butyl ketone as a carcinogen. 
Medical Conditions Aggravated by Long· Term Exposure: Skin conditions such as dermatitis or any disorder 

that affects the peripheral nervous system. 

Wilson 
Risk 
Scale 
R I 
I 3 
s 2* 
K 3 

*Skin 
absorption 

HMIS 
H 2* 
F 3 
R 0 

*Chronic 
effects 

PPEt 
tsec.S 

Chronic Effects: Repeated skin contact can cause dermatitis. Repeated inhalation or skin absorption can lead to significant 
peripheral nerve damage due to metabolism to 2,5-hexanedione. Symptoms include muscle weakness, tingling, sensation loss, 
and incoordination. The degree of these effects vary depending on exposure duration and concentration and may progress 
slowly for several months after cessation of exposure. In general, chronic exposure appears to affect only the peripheral nervous 
system; however, some animal studies have demonstrated chronic damage to the central nervous system, including the optic 
nerves. Whereas peripheral nerves may regenerate after damage, nerves of the central nervous system do not. 

Other: MBK toxicity is potentiated by exposure to other solvents, especially those that increase liver microsomal activities. 

Section 4 - First Aid Measures 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Eye Contact: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously 

Copyngbt C 1994 by Geruum Publishing Corporauon. Any commemaJ use or n:producMn without !he publisher"s penniss1on is prohibited. Judgments as 10 !he suiub•lity of information heroin Cor the pu!tlwer"• 
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with flooding amounts of water for at least 15 min. Consult a. physician or ophthalmologist if pain or irritation persist. 
Skin Contact: Quickly remove contaminated clothing (be aware, clothing is now flammable- dispose of or clean with care). 

Rinse with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. For reddened or blistered 
skin, consult a physician. 

Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison coniiol center. Unless the 
poison control center advises otherwise, have the conscious and alert person drink 1 to 2 glasses of water. Do not induce 

vomiting if small amounts have been ingested because of the danger of aspiration into the lungs. However, if large amounts are 
ingested, vomiting may be indicated as potential systemic effects may outweigh danger of aspiration. Consult a physician. 

After first aid, get appropriate in-plant, paramedic, or community medical support. 
Note to Physicians: In chronic exposures, clinical biopsies and electromyographic studies may show axonal degeneration with 

enlarged axons containing masses of neurofilaments and thi 11ning of the myelin sheath. 

Section 5 - Fin~-Fighting Measures 
Flash Point: 77 OF (25 °C), 83 OF (28.3 OC) NFP A 
Flash Point Method: CC, OC ~ 
Burning Rate: 4.8 mm/min. 3 
Autoignition Temperature: 795 "F (423 oq 2 __ 0 
LEL: 1.22% v/v 
VEL: 8% v/v 
Flammability Classification: Class lC Aammable Liquid 
Extinguishing Media: For small fires, use dry chemical, carbon dioxide, or alcohol-resistant foam. For large 

fires, use fog or alcohol-resistant foam. Water spray may be ineffective for fires as methyl n-butyl ketone may float on top of 
water and spread fire. 

Unusual Fire or Explosion Hazards: Vapors may travel to an ignition source and flash back. Container may explode in heat of 
fire. Methyl n-butyl ketone presents a vapor explosion hazard indoors, outdoors, and in sewers. 

Hazardous Combustion Products: Acrid smoke and carbon dioxide gas. 
Fire-Fighting Instructions: Apply cooling water to sides of fire-exposed containers until well after fire is out. Stay away from 

ends of tanks. For massive fire in cargo area, use unmanned monitor nozzles or unmanned hose holders. If impossible, 

withdraw from area and let fire burn. Withdraw from area immediately if you hear any rising sound from venting safety device 

or notice any tank discoloration as a BLEVE (boiling liquid ·~xpanding vapor explosion) may be imminent. Do not release 
runoff from fire control methods to sewers or waterways. 

Fire-Fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing 
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighters' 
protective clothing provides only limited protection. 

Section 6 - Accidental Release Measures 
Spill/Leak Procedures: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Shut off all ignition 

sources. Use water spray to "knock-down" vapor. Cleanup personnel should protect against inhalation and skin/eye contact. 
Small Spills: Take up with earth, sand, vermiculite, or other absorbent, noncombustible material and place in suitable containers. 
Large Spills 
Containment: Dike far ahead of liquid spill for later disposal or reclamation. Do not release into sewers or waterways. 
Cleanup: Damp mop any residue. 
Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 191 0.120). 

Section 7 - Handling and Storage 
Handling Precautions: Do not use near heat or ignition sources. Use non-sparking tools to open containers. 
Storage Requirements: Store in a cool, dry, well-ventilated area away from heat, ignition sources, and incompatibles (sec. 10). 

Section 8 - Exposure Controls I Personal Protection 
Engineering Controls: To prevent static sparks, electrically ground and bond all equipment used with and around methyl n

butyl ketone. Inert atmospheres may be useful for process equipment. 
Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations belcw OSHA PELs 

(Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at 

its source. (1 03) 
Administrative Controls: Consider preplacement and periodic medical exams of exposed workers with emphasis on the 

peripheral nervous system and skin. Advise employees of the health and fire hazards associated with handling methyl n-butyl 

ketone. 
Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respi~ator :egula~ions (29 

CFR 1910.134) and, if necessary, wear a MSHA!NIOSH-approved respirator. For~ 10 ppm, use any supphed-a1r resp1rator. 
For~ 25 ppm, use any supplied-air respirator operated in continuous-flow mode. For~ 50 ppm, use any .SAR with a 
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tight-fitti:. iacepiece opt rated in continuous-flow mode or any SCBA or supplied-air respirator with :1 full facepiece. Fer::; 
1600 pp;, . use any supplied-air respirator with a full facepiece operated in pressure-demand or other positive-pressure mode. 
For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Waming! Air
purifying respirators do not protect workers in oxygen-dejiciellf atmospheres. If respirators are used, OSHA requires a written 
respiratory protection program that includes at least: medical certification, training, fit-testing, periodic environmental 
monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas. 

Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent prolonged or 
repeated skin contact. Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations 
(29 CFR 191 0.133). Contact lenses are not eye protective devices. Appropriate eye protection must be worn instead of, or in 
conjunction with contact lenses. 

Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and washing facilities available in work area. 
Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder before reuse. Remove methyln

butyl ketone from your shoes and clean personal protective equipment. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using methyl 11-butyl ketone, 

especially before eating, drinking, smoking, using the toilet, or applying cosmetics. 

Section 9 - Physical and Chemical Properties 
Physical State: Liquid 
Appearance and Odor: Colorless with a pungent odor. 
Odor Threshold: 0.076 ppm 

Other Solubilities: Soluble in alcohol, acetone, and ether. 
Boiling Point: 268 "F (128 ·q 

Vapor Pressure: 11 mm Hg at 77 "F (25 "C) 
Saturated Vapor Density(Air = 1.2 kg/m3, 0.075lb/ft3): 

1.243 kg/m 3 or 0.077 lb/ft 3 
Formula Weight: 100.16 

Freezing Point: -70.6 "F (-57 ·q 
Viscosity: 0.62 cP at 68 "F (20 "C) 
Refractive Index: 1.4024 at 68 "F (20 ·q 
Surface Tension: 25.49 dyne/em at 68 'F (20 'C) 
Relative Evaporation Rate (BuAc = 1): 1 

Specific Gravity (H20=l, at 4 "C): 0.8113 at 68 "F (20 ·q 
Bulk Density: 6.75 lb/gal 

Octanol Water Partition Coefficient: log Kow = 1.38 
Ionization Potential: 9.34 eV 

Water Solubility: 1.4 wt% at 68 'F (20 "C) 

Section 10 • Stability and Reactivity 
Stability: Methyl 11-butyl ketone is stable at room temperature in closed containers under normal storage and handling conditions. 
Polymerization: Hazardous polymerization does not occur. 
Chemical Incompatibilities: Strong oxidizers. 
Conditions to Avoid: Exposure to heat, ignition sources, and incompatibles. 
Hazardous Decomposition Products: Thermal oxidative decomposition of methyl11-butyl ketone can produce carbon dioxide. 

Section 11- Toxicological Information 

Skin Effects: 
Rabbit, skin: 500 mg/24 hr caused mild 
irritation. 

Acute Dermal Effects: 
Rabbit, skin: LD so: 4800 mg/kg 

Teratogenicity: 
Rat, inhalation: 1000 ppm/6 hr administered 
from 1 to 21 days of pregnancy caused specific 
developmental abnormalities of the 
gastrointestinal and urogenital system. 

Toxicity Data:* 
Acute Inhalation Effects: 
Human, inhalation, TCLo: I 000 ppm caused headache and nausea or 
vomiting. 

Rat, inhalation, LC so: 8000 ppm 

Acute Oral Effects: 
Rat, oral, LD so: 2590 mglkg 
Guinea pig, oral, LDso: 914 mglkg 

Multiple Dose Toxicity Data: 
Chicken, inhalation: 200 ppm/90 days, continuously caused peripheral 
nerve sensation changes (spastic paralysis with or without sensory 
change) and weight loss or decreased weight gain. 

• See NIOSH, RTECS (MP1400000), for additional toxicity data. 

Section 12 - Ecolo!dcal Information 
Ecotoxicity: Fathead minnow (Pimephales promelas ), LCso = 428 mg/L/96 hr at 77 'F (25 'C) 
Environm~~tal Degradation: If rele~ed _to soil, me_thyl n-butyl ketone is highly mobile and can leach to groundwater. Some 

may volatilize as well as un~ergo rapid biodegradatiOn. In water, volatilization is expected to be rapid. Bioconcentration is not 
ex~ected (BCF ~ 6). In the rur, methyl_ n~butyl ketone reacts with photochemically-produced hydroxyl radicals with an 
esumated half-hfe of 2 days. Because It IS soluble, washout via rain is expected. 

Soil Absorption/Mobility: Highly mobile. 
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Section 13 • Disposal Considerations 
Disposal: Methyl n-butyl ketone can be subjected to incineration; addition of a more flammable solvent may facilitate easier 

burning. Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and 
local regulations. 

Section 14 • Transport Information 
DOT Transportation Data (49 CFR 172.101): 

Shipping Name: Ketones, liquid, n.o.s. 
Shipping Symbols: -
Hazard Class: 3 
ID No.: UN1224 

Packaging Authorizations 
a) Exceptions: 173.150 
b) Non-bulk Packaging: 173.203 
c) Bulk Packaging: 173.242 

Quantity Limitations 
a) Passenger, Aircraft, or Railcar: 60 L 
b) Cargo Aircraft Only: 220 L 

Packing Group: ill Vessel Stowage Requirements 
Label: Flammable liquid a) Vessel Stowage: A 
Special Provisions (172.102): Bl, 17, T30 b) Other:-

Section 15 • Regulatory Information 
EPA Regulations: 
Classified as a RCRA Hazardous Waste (40 CFR 261.21): Characteristic of lgnitability, D001 
CERCLA Hazardous Substance (40CFR 302.4) listed per RCR.A, Sec. 3001 
CERCLA Reportable Quantity (RQ), 100 lb (45.4 kg) 
SARA Toxic Chemical (40 CFR 372.65): Not listed 
SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Not listed 
OSHA Regulations: 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1, Z-1-A) 

Section 16 • Other Information 
References: 73, 103, 124, 136, 149, 167, 176, 189, 192, 197,200,201 

Prepared By ................................. M Gannon, BA 
Industrial Hygiene Review ......... S Gilson, CIH 
Medical Review ........................... WF Boucher, MD 

Disclaimer: Judgments as to the suitability of information herein for the purchaser's purposes are necessarily the purchaser's 
responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation 
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such 
information for application to the purchaser's intended purpose or for consequences of its use. 
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Material Safety Data Sheet No. 429 

(§p DIBUTYL PHTHALATE 
From Genium's Reference Collection (Revision A) 

Genium Publishing Corporation 
II45 Catalyn Street Issued: May 1980 Schenectady, NY 12303-I836 USA 

(518) 377-8855 
GENIUM PUBUSHING CORP. Revised: May 1986 

SECTION 1. MATERIAL IDENTIFICATION 21 
MATERIAL NAME: DIBUTYL PHTIIALATE 

~ OTHER DESIGNATIONS: DBP, Di-n-butyl Phthalate, 1,2-Benzcnedicarboxylic Acid 
DiButyl Ester, C6H4 (CCXX:4H9)2, CAS #0084-74-2, ASTM 0608. 
IBAQE t:l81v!F.!Mt.NUE8CTUBEB: HMIS 
KODAFLEX DBP, Eastman Chemical Products, Inc., PO Box 431, Kingsport, TN 37662; H: 0 
Telephone: BOO-EASTMAN F: 1 R I STAFLEX DBP, Reichhold Chemicals, Inc., 525 North Broadway, White Plains, NY 10603; R: 0 I 2 Telephone: (914) 682-5700 

PPE* s I FLEXOL DBP, Union Carbide Corp., Specialty Chemicals Div., Old Ridgebury Rd., 
Danbury, CT 06817; Telephone: (203) 794-2737 *See Sect. 8 K 1 

SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA 
Dibutyl Phthalate, CAS #0084-74-2 >99 8-hr. TWA: 5 mg/m3+ 

--------------------
Reproductive Effects: 
Rat., Oral \7 Days, Male), TDLo: 
8400 J.lg/kg 
Rat., lnterperitoneal (5-15 days 

+ Current OSHA PEL and ACGIH (1985-86) TI.V. pregnant),TDLo: 305 mg!kg 

---------------------
Human, Oral, TDLo: 140 mglkg 

---------------------
Rat., Oral, LD5o: 12 g!kg 

SECTION 3. PHYSICAL DATA 
Boiling Point, 1 atm ... 644 'F (340'C) Specific Gravity (H20 = 1) ... 1.05 
Vapor Pressure @ llS"C, mm Hg ... 0.1 Viscosity @ 20'C, cp ... 20.3 
Vapor Density (Air= 1) 000 9.6 Freezing Point ... -31'F (-35"C) 
Solubility in Water@ 20'C, % oo• 0.46 Molecular Weight 000 278 

Appearance and odor: A clear, colorless, nonvolatile, oily liquid; odorless or with a slight aromatic odor. 

SECTION 4. FlRE AND EXPLOSION DATA LOWER UPPER 
Flash Point and Method I Autoignition Temp. I Flammability Limits in Air Not 

315"F (ISTC) CC I 757"f (402"C) I Vol. %(at 456'F, [240'C]) 0.47 Found 

EXTit:lGUISHit:lG MEQIA: Use water spray, dry chemical, C02, or foam. Water or foam may cause frothing. Use water to 
cool fire-exposed containers. 
This OSHA class IIIB combustible liquid is a slight fire hazard when exposed to heat or flame. 

UNUS!JAL EIREIEXPLOSIOt:l HAZAR[)S: This material reacts explosively with chlorine. 

S£ECI8L EIRE-EIQfiTI!:~K! £80CEQ!.!BES: Fire fighters should use self-contained breathing apparatus. 

SECTION 5. REACTIVITY DATA 
Dibutyl phthalate is stable. Hazardous polymerization cannot occur. 

CHEMICAL lt:lCOM£ATIBILITIES: This material is combustible and can react vigorously with oxidizing agents. When 
heated with chlorine, for example, it can explode. Strongly acidic or alkaline materials can hydrolyze the ester to butyl 
alcohol and phthalic acid (or its salt). 

COt:lQff!Ot:lS IO A VOID: It is incompatible with nitrates, strong oxidizers, strong alkalies, strong acids, and chlorine. 
Products of hazardous decomposition of DBP include oxides of carbon. 

Copynght e 1.986 Genium Pubh!!hing Cttponttioo. 
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SECTION 6. HEALTH HAZARD INFORMATION I 
Dibutyl phthalate is not listed as a carcinogen by the NTP, !ARC, or OSHA. 
DBP is low in acute oral toxicity, but it has higher toxicity tha~ di-(2-ethylhexyl) phthalate (sec Gcnium MSDS #414). Its 
low vapor pressure makes it a low inhalation hazard unless it i:> heated or misted; inhaled vapor or mist can be irritating to 
the respiratory tract Liquid contact with the eyes can be irritating and painful, causing tearing. Ingestion of JOg of DBP by 
a young male adult induced nausea and vertigo. Signs of keratitis and excess albumin and blood cells in the urine were 
observed; recovery with no aftereffects was reported. 
IARQEI QRQAt::i:S: Respiratory tract, gastrointestinal tract ER!MARY ENTRY: Inhalation, ingestion, skin. AQ.[[E 
EFFECT'S: Eye irritation with profuse tearing. 
E!BST 8!!2: EYE !:Qt::i:IACf: Flush thoroughly with running water, including under the eyelids, for 15 minutes. Get medical 
help.• SKit::!: !:QNT.~Cf: Wash affected area well with soap and water. Remove contaminated clothing. .UlliALATIQN: 
Remove vic~ to fresh air. Get medical help if symptoms penist • It::i:QESTIQt:l:: Get medical help for treatment, 
observation, and support • (If the amount swallowed was large and medical help or advice is unavailable, give vic~ milk or 
water to drink and induce vo_miting.) Do not give anything by mouth to someone who is unconscious or convulsing. 

*GET MEDICAL ASSISTANCE = In plant, paramedic, commmity. Get medical help for further treatment, observation, and 
support after first aid. 

SECTION 7. SPILL. LEAK. AND DISPOSAL PROCEDURES 
SEIL!.JLEAK: Notify safety personnel of major DBP spills. Provide ventilation. Contain spills and collect mate1ial for 
recovery or disposal. Prevent flushing waste to a sewer or to a watercourse. Pick up small spills and residues with paper or 
another absorbent solid for disposal. Those involved in cleanup need protection against contact with liquid and vapor or mist 
inhalation. 

DISPOSAL: Bum waste material and scrap in an approved incinerator. Combustibility may be improved by mixing with more 
flammable solvents such as waste alcohols. Follow Federal, state, and local regulations in disposing of this matelial. 

N.QIE: DBP at low chronic concentrations may be detrimental to the reproduction processes of aquatic organisms. It has a 
moderate biological oxygen demand. 

SECTION 8. SPECIAL PROTECTION INFORMATION 
Wear chemical safety goggles and rubber or neoprene gloves. 

Where vapors are heated or misted, use NIOSH-approved respiratory equipment for nonroutine or emergency situations. 

Provide general and local exhaust to meet TL V requirements. 

Workers should use additional protection such as aprons or face shields where needed to avoid repeated or prolonged skin 
contact 

An eyewash station and washing facilities should be available where DBP is handled. 

Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
Store DBP in closed containers in a cool, dry, well-ventilated .1rea away from acids, bases, and strong oxidizing agents. 
Protect containers from physical damage. 

Wear dean work clothing. Wash hands and face after Because chronic effects are not fully .known, practice good hygiene. 
working with this material and before eating or smoking. Avoid prolonged or repeated contact with DBP. Avoid breathing 
its mist or vapors. . 
Those with kidney impairment or disease should not work with this material without a physician's approval and surveillance, 
because urinary excretion is a major path of elimination of this material. 

DOT Classification: ORM-E 

Data Source(s) Code: 1-12, 14, 20, 23, 25, 31, 38, 42, 47, 48, 55, 82. CK 

Judgements as to the suitability of infonnation herein for purchaser's purposes Approvals >)o. ~""u 1/'67. 
are necessarily purchaser's responsibilit6' .. Therefore, alth~gh reasonable care 

Indust. Hygi~e/Safety ~- t"J./ I b has been taken 1n the preparation of sue mformation, Gem urn Publishing Corp. 
extends no wammties, makes no representations and assumes no respons1b1hty as 
to the accura:y or suitability of such infonnation for application to purch:~Ser's 

Medkal Review "':::::,J~ ..a. intended purposes or for consequences of its use. s - '-----.J "--.....} ~v· 

Co!>Yrllh! 0 1986 Oenium Publbhinl Coroorldon. , . . Any caurnerci.ll uoc or reproclucboo wilhOOllbe publlsb<ro permissioo 11 prohibll<cl. 
Copynght © May 1, 1986 
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~p 
DIMETHYL PHTdALA TE 

From Geniurn's Reference Collection (Revision A) 
Genium Publishing Corporation 

1145 Catalyn Street Issu~d: May 1980 Schenectady, NY 12303-1836 USA 
GENUM PUBUSHING CORP. Revised: February 1987 (518) 377-8855 

SECTION 1. MATERIAL IDENTIFICATION 22 
MATERIAL NAME: DIMETHYL PIITHALATE 

~ OfHER DESIGNATIONS: DMP; 1,2-Benezenedicarboxylic Acid, Dimethyl Ester; 
Phthalic Acid, Dimethyl Ester; SfAFLEX DMP® (Reichold); C6f4(CH300C)2; CAS #0131-11-3 

PESCRIJYDON/USF.S: Used as a plasticizer for nitrocellulose, resins, rubber, and solid rocket HMIS 

propellants; used in lacquers, plastics, coating agents, safety glass, molding powders, and H 0 
F 1 R 1 

insect repellanl 
R 0 I 2 

MANUFACTU&ER/SUPPUER: Reichold Chemicals, Inc., 525 N. Broadway, 
PPE* s 1 

White Plains, NY 10603; Telephone: (914) 682-5700 
*See Sect 8 K 1 Eastman Chemical Products, Inc., PO Box 431, Kingsport, IN 37662; Telephone: 800-EASfMAN 

SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA 
Dim:thyl Phthalate, CAS #0131-11-3 100 8-hr. TWA: 5 mgtm3• 

Rat, Oral, LD50: 
6900 mgtm3 

Rat, Intraperitoneal, 
5-15 Days Pregnant, TDLo: 
338 mg!kg 

Mouse, Oral, LDso: 

• Current OSHA PEL and ACGIH (1986-87) TLV. 7200 mglkg 

SECTION 3. PHYSICAL DATA 
Boiling Point, 1 atm ... 545"F (284"C) Specific Gravity (H20 = 1) ... 1.19 
Vapor Pressure, mm Hg@ 20"C ... &01 Viscosity @ 25"C, cp ... 11.0 
Water Solubility@ 32"C,% ... 0.4 Melting Point ... 32 to 36"F (0 to 2"C) 
Vapor Density (Air= 1) ... 6.7 Molecular Weight ... 194 

Appearance and odor: Clear, colorless, oily liquid; slight ester odor. 

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER 
Flash Point and Method I Autoignition Temperature I Flammability Limits in Air Not 
295"F (147"C), CC I 9i5'F (490"C) I % by Volume @ ISO"C 0.94 Found 

EXJJNGUISI-UNG MEDIA: Use water thly, ~chemical, carbon dioxide, or foam. Use a water spray to cool fire-exposed 
containers and surrounding combustibles. 's OS A class IIIB combustible liquid is a slight fire hazard when exposed to 
heat or flames. 

UNUSUAL FIRE/EXPLOSION HAZARDS: Water or foam may cause frothing. 

SPECIAL FIRE-FIGHTING PROCEDURES: Fire fighters should use self-contained breathing apparatus and wear fully protective 
clothing. 

SECTION 5. REACTIVITY DATA 
Dim:thyl phthalate is stable. Hazardous polymerization cannot occur. 

This material is incompatible with strong acids or bases, nitrates, and strong oxidizing agents. 

Hazardous products of decomposition of dimethyl phthalate are oxides of carbon. 



No.430 2J87 DIMETI-fYL PHTHALATE 

SECfiON 6. HEALTH HAZARD INFORMATION !TLV 
Otmethyl phthalate 1s not listed as a carc100gen by the N ll', IARC, or U)HA. 

As determined by studies where animals were subjected to acute exposures of this material, DMP is low in toxicily, but it has 
the highest acute toxic effects of the dialkyl phthalates. DMP is Jible to accumulate in body tissues because of its low water 
solubility and relatively high lipid solubility. As a result, chronic exposure tends to be more important than acute exposure. 
DMP (mist or liquid) is irritating to the eyes (conjunctivitis) and can cause considerable pain on contact without appreciable 
injury. Inhalation of mist or fum: causes irritation of the respiratory tract and coughing. It is low in skin irritancy. When 
swallowed, a burning irritation of the lips, tongue, and mouth; vomiting and diarrhea; and possible central nervous. system 
depression can occur. TARGET ORGANS: Respiratory system, gastrointestinal tract. £B.IMAE.Y ENTRY: Inhalation, 
ingestion. AC.UIE EFFECfS: Eye and gastrointestinal irritant. 
FlB.ST AID: EYE CONIACf: Flush eyes thoroughly, including under the eyelids, with running water for 15 mmutes. Get 
medical help. • SKIN CONTACT: Remove contaminated clo1hing. Flush affected area with water; wash with :;oap and water. 
Get medical help. • INHALATION: Remove victim to fresh air. Restore and/or support his breathing as required. Get 
medical help. • INGESTION: Rinse victim's mouth with water. Give him 2 to 3 glasses of water to drink to dilute material. 
Induce vomiting. Never give anything by mouth to someone who is unconscious or convulsing. Get medical help. • 
• GET MEDICAL ASSISf ANCE = In plant, community, paramedic. Get medical help for further treatment, observation, and 
support after first aid. 

SECfiON 7. SPILL. LEAK. AND DISPOSAL PROCEDURES 
Notify safety personnel of major dimethyl phthalate leaks. Provide ventilation. Contain spills and collect waste for recovery 
or disposal. Prevent flushing waste to the sewer or to a watercourse. Pick up small spills and residues for disposal with paper 
or other absorbent. Those involved with cleanup need protection against contact with liquid and inhalation of misVvapors. 

DISPOSAL: Bum waste material and scrap in an approved incinerator. Combustibility may be improved by mixing with more 
flammable solvents (example, waste alcohol). Follow Federal, state, and local regulations in disposing of material. 

NQIE: Disposal of this material in aquatic systems could lead to possible ecological effects. This material has a high 
biological oxygen demand. 

EPA, Clean Water Act, Reportable Spill Quantity: None Listed. 

SECfiON 8. SPECIAL PROTECfiON INFORMATION .. 
Wear chemical safety goggles where splashing is possible. We;Jr rubber or neoprene gloves to prevent repeated or prolonged 
contact of this material with skin. 

Where vapors are healed or misted, wear N10SH-approved respiratory protection for nonroutine or emergency situations. Use 
a high-efficiency particulate respirator with a full facepiece for Ievels of exposure up to 250 mg/m3. Higher levels require a 
self-contained breathing apparatus with a full facepiece. Provide: general and local exhaust to meet TI...V requirements. 

Workers should wear additional protection such as an apron or face shield where needed to avoid repeated or pro:,onged skin 
contact 
Make an eyewash station and washing facilities available where DMP is handled. 

Contact lenses pose a special hazard; soft lenses may absorb irritants, and all lenses concentrate them. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
Store dimethyl phthalate in closed containers in a cool, dry, well-ventilated area away from storitng oxidizing agents. Protect 

containers from physical damage. 

Because chronic effects are not fully known, practice good hygiene. Wear clean work clothing. Wash hands and face after 
working with DMP and before eating or smoking. A void prolonged or repealed contact with it. A void breathing its mist or 
vapors. Do not take DMP out of your work area or to your home on your clothing or equipm:nt. 

Avoid breathing hot vapors or mist. 

Dimethyl phthalate is not designated as a hazardous substance by the EPA. 
DOT Oassilication: Not Listed OOT ID No. Not Listed 
Data Source(s) Code: 1-9 14 23 31, 38 47 49 82 84. CK 

Judgements"' to the suitability of information he~in for purchaser's purp<lll<:l Approvals 9P~pc_c 0 

are neasaarily purchl&t's n:s_ponsibilit~. The~fore, although reasonable care 
lndust. Hygiene/Safety ~~) q/81 has been Liken 1n the preparation of sue information, Geniwn Publishing Corp. 

Cllle!lds no wam~~~ties, makes no represental.ions and assumes no responsibility as 
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Medical Review 
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Material Safety Data Sheet 
No. 435 

~p 
DIETP.YL Pl-ITHALA TE 

From Oenjum's Reference Collection (Revision A) 
Genium Publishing Corporation 

1145 Catalyn Street Issued: July 1980 
Schenectady, NY 12303-1836 USA 

(518) 377-8855 
GENIUM PUBUSHING CORP. Revised: February 1987 

SECTION I. MATERIAL IDENTIFICATION 22 

MATERIAL NAME: DIETIIYL PIITHALATE 

~ DESCR!fYfiONS/USES: Used as a solvent for nitrocellulose, a plasticizer, a wetting agent, 
a camphor substitute, an alcohol denaturant, a mosquito repellant, a plasticizer in solid 
rocket propellants; and in cellulose acetate, insecticide sprays, plastics, and perfumes. 

HMIS 
OTHER DESIGNATIONS: DEP, Elhyl Phlhalate, C6H4(C0:2C2H5)2, CAS# 0084-66-2 

H 0 MANUFACTURERS: 
F 1 R 1 

Ashland Chemical Co., Industrial Chemicals & Solvents Div., Box 2219, 
R 0 I 2 

Columbus, OH 43216; Telephone: (614) 889-3333 
PPE* s 2 Eastman Chemical Products, Joe., PO Box 431, Kingsport, TN 37662; 

Telephone: 800-EASTI.fAN *See Sect. 8 K1 

SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA 

Diethyl Phlhalate, CAS #0084-66-2 >99 8-hr TWA: 5 mg/m3* 

Human, Inhalation, TCLo: 
1000 mg/m 3 
Rat, Iotrapcriumeal, LD5o: 
5058 mglkg 

Rat, Intraperitoneal, 
5-15 Days Pregnant, 
LDLo: 506 mglkg 

• Current OSHA PEL and ACGIH (1986-87) TLV. (Teratogenic Effect) 

Rat, Oral, LD50: 9 gmlkg 

SECTION 3. PHYSICAL DATA 
Boiling Point, 760 mm Hg ... 568"F (298"C) Vapor Density (Air= I) ... 7.66 
Viscosity at 25"C, cp ... 9.5 Specific Gravity 20120"C ... 1.12 
Solubility in Water@ 20"C, giL ... 0.12 Melting Point ... -40"F (-40"C) 
Vapor Pressure@ 163"C, mm Hg ... 14 Molecular Weight ... 222.2 

Appearance and odor: Clear, colorless liquid. Odorless. 

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER 
Flash Point and Method .I Autoignition Temperature I Flammability Limits in Air 0.75 Not Found 

325"F (163"C), OC I 855"F (458"C) I% by Volume, 368"F (187"C) 

EXTINGUISHING MEDIA: Use water spray, dry chemica~ C02, or foam. Water or foam may cause some frolhing. Use water 
to cool ru-e-exposed containers. 

This is an OSHA class IIIB combustible liquid. 

SEE!:IAL. EEE-EIQIITI!::l:Q EEQCEDUEES: Fire fighters should use self-contained breathing equipment in enclosed areas. 

SECTION 5. REACTIVITY DATA 

Diethyl phthalate material is stable. Hazardous polymerization caooot occur. 

This material is incompatible with strong acids and strong oxidizing agents, nitric acid, permanganates, etc. 

Thermal-axidative degradation can produce toxic vapors and gases, including carbon monoxide, carbon dioxide, and various 
hydrocarbons. 

Copyri,!ht C> 191!6 Genium Publishing Corponltion. 
AnY coouncrcialll.te « reproductiOn wll.bOut tbc: publi!bcr's permis:sioc is prohibited. 



No. 435 2J87 DIETHYL PHTHALATE 

SECTION 6. HEALTH HAZARD TNFORMATf0'\1 
Diethyl phthalate is not listed as a carcinogen by the l'ITP, !ARC, or OSHA. 
1bis material is low in toxicity as determined by testing animals at .1cutc exposures but has the second highest acute toxic 
effects of the dialkyl phthalates. DEP is bioaccumulative in body tissues because of its low water solubility and relatively 
high lipid solubility. As a result, chronic exposure tends to be more important than acute exposure. Inhalation of hot c•r 
heated material causes cransient irritation to the nasal and respiratory tract It will cause skin irritation. It is an eye irritant 
causing redness and tearing. When swallowed, a burning irritation to the mucous membranes occurs. The vapor at high density 
acts as a narcotic. 
TARGET ORGANS: Respiratory tract, skin. fB.IM.~RY Etrr:BY; Inhalation. ACLITE EEFEC!,S: Eye and skin iiritation. 
CHRQt::/1!: EFFEC!S: Not found. 
-EIRST AII2: EYE CQNT ACf: Flush eyes thoroughly, including under eyelids, with running water for 15 minutes. SKIN 
CONT8Cf: Remove contaminated clothing. Flush affected area with water; wash with soap and water. Get medical help• if a 
large skin area was contacted or if irritation persists. !NHALATI01:f: Remove victim to fresh air. Restore and/or support his 
breathing as required. Get medical help. • lt::!QEST!Qt::/: Rinse victim's mouth with water. Give him 2 to 3 glasses of water to 
drink. Get medical help. • If victim is conscious and alert and medkal help is not readily available, induce vomiting. 
• GET MEDICAL ASSISTANCE= In plant, community, paramedic. GeL medical help for further treatment, observation, and 
support after first aid. 

SECfiON 7. SPILL. LEAK, AND DISPOSAL PROCEDURES 
Notify safety personnel of any major diethyl phthalate spill. Provide ventilation. Contain spills and collect them for re:overy 
or disposal. Prevent flushing the waste to sewers or to watercourses. Pick up small spills and residues with paper or other 
absorbent for disposaL Those involved with cleanup need protection against contact with liquid and fume or mist inhalation. 
D!SPQSAL: Burn waste material and scrap in an approved incinerator. Combustibility may be improved by mixing it with 
more flammable solvents (for example, waste alcohol). Follow Federal, state, and local regulations in disposing of wa;te 
material. 
NOTE: This material has possible ecological effects in aquatic sys~!ms. Because of its stability, DEP can persist in the 
environment It has a high biological oxygen demand. 
EPA, Hazardous Waste No. W088 
EPA, Clean Water Act, Reportable Spill Quantity: Not Listed. 

SECTION 8. SPECIAL PROTECTION INFORMATION 
Wear chemical safety goggles where splashing can occur. 
Wear rubber or neoprene gloves and impervious clothing to prevent repeated or prolonged contact of this material with skin. 

A N!OSH-approved respirator may be needed in the absence of proper environmental controls. 
Provide general and local exhaust ventilation to meet TL V requirements and! or to control vapor from heated material. 

An eyewash station and washing facilities should be available whe!l: DEP is handled. If large amounts are used, a safety 
shower should be available. 

Contact lenses pose a special hazard; soft lenses may absorb irritants, and all lenses concentrate them. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
Store diethyl phthalate in closed containers in a cool, dry, well-ventilated area away from acids, bases, and strong oxidizing 
agents. Protect containers from physical damage. 

Because chronic effects are not fully known, practice good hygiene. Wear clean work clothing. Wash hands and face after 
working with this material and before eating or smoking. Avoid prolonged or repeated contact with it Avoid breathiitg its 
mist or vapors. Containers of this material may be hazardous when emptied because of retained product residues. 

Diethyl phthalate is not designated as a hazardous substance by the EPA. 
DOT Classification: Not Listed DOT UN No. Not Listed 
Data Souree(s) Code: 1, 2, 4-12, 14, 20, 23, 47, 48, 82, 84. CK 

Judgements as to the suitability of information herein for purchaser's purposes ~pprovals \')C'i::<'""w 
arc necessarily purchaser's responstbtltl~. Therefore, although reasonable care 

1dust. Hygiene/Safety ~ q/!7 has been taken 10 the preparation ofsuc infonnatton, G<:mum Publtshtng Corp. 
extends no wananties, makes no represenl.ali~ns and assumes no responstbtltly as 
to !he :accuracy or suitability of such mforrnauon for appltcalton to purchaser's 

Medical Review ~lf\11 ~ intended pwposcs or for consequences of tts use. 

Cop)"Ti8ht () !986 Genlum Publi.Wng O:>rporanon. . · · · hib" d An'y canmt:rc.Ial uJC a reproduction w!.lbOUllhe publiSher's pernuss10n IS pro 1 1tc . 
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No. 439 
Material Safety Data Sheet <iP 

from Genium's Reference Collection fti'\ NITROBENZENE 
Gcnium Publishing Corporation ~ (Revision A) 

1145 Catalyn Street I d J I 1980 
Schenectady, NY 12303-1836 USA ssue : u Y 

(518) 377-8855 GENIUM PuausHING coRP. Revised: April 1989 

· SECTION.l;{::MATERIALIDENTIFICATION:••• :·•·•·· ··········•· } /•···•· ···.···•·. >.·•·••:••·····••/ •·•········· . / ··· .· · •28 
Material: NITROBENZENE 

Description (Origin/Uses): Prepared by treating benzene with a mixture of nitric acid (HN03) and sulfuric 

acid (HzS0
4
). Used as an intermediate in the manufacture of aniline and benzidine; also used in some shoe and 

metal polishes. 

Other Designations: Nitrobenzol; Essence of Mirbane; Oil of Mirbanc; C6H3N0z; CAS No. 0098-95-3 

Manufacturer: Contact your supplier or distributor. Consult the latest edition of Chemica/week 
Buyers' Guide (Genium ref. 73) for a list of suppliers. 

Comments: Simultaneous exposure to ethanol aggravates the poisonous effects of exposure to nitrobenzene. 
Workers must not drink alcoholic beverages before or after their shifts. 

HMIS 
H 3 
F 2 
R 0 
PPG* 
*Sec sect. 8 

··sECTION22INGREDIENTSAND OCCUPATIONALEXPOSURELIMITS•·••·•··.·····•·······/· 
Nitrobenzene, ca 100% 

OSHA PEL (Skin*) Toxicity Datat 

~ 
NFPA 

R 
I 
s 
K 

4 

2t 
2 

t Absorption 
risk is high 

8-hr TWA: 1 ppm, 5 mg/m3 

ACGIH TLV (Skin*), 1988-89 
TL V -TWA: 1 ppm, 5 mg/m3 

*This material can be absorbed through intact skin, which contributes to overall exposure. 

Woman. Oral, TDLo: 200 mg/kg 
Rat, Oral, LD

50
: 640 mg/kg 

tSee NIOSH, RTECS (DA6475000), for additional data with references to irritative, reproductive, and mutagenic effects. 

Molecular Weight: 123 g/mol 
Solubility In Water(%): Slight 

Boiling Point: 410 'F (210 'C) 
Melting Point: 42.8 'F (6 'C) 
Vapor Density (Air= 1): 4.25 
Vapor Pressure: <1 Torr 

Specific Gravity (H20::: 1): 1.205 at 59 'F (15 'C) 

Appearance and Odor: A colorless to pale yellow oily liquid or bright yellow solid crystals; a distinctive odor of volatile almond oil. 
Its identification threshold is 4. 7 parts per billion (ppb ). 

·SECTION 4> FlRE:A.ND/EXPLOSION< DATA <>···· ........... ·.·.· .· ........ ··•. •·.··.·.·································· <. <</{/ .... > 
Flash Point: 190 'F (88 'C) CC I Autoignition Temperature: 900 'F (482 'C) I LEL: 1.8% vfv I UEL: Not Found 

Extinguishing Media: Use dry chemical, "'alcohol"' foam, carbon dioxide (C0
2
), or a water spray to put out fires involving nitrobenzene. 

Water spray can be used to disperse vapor, to cool fire-exposed containers, and to flush nonignited spills or vapor away from sensitive 
exposures such as incompatible chemicals or sources of ignition. Unusual Fire or Explosion Hazards: Nitrobenzene vapor is more than 
4 times heavier than air (see sect 3); it can flow along surfaces, collect in low-lying, confined areas, reach a distant source of ignition, and 
flash back to its source. This vapor can easily form an explosive mixture with air, especially if the nitrobenzene is heated (heating will 
cause more nitrobenzene vapor to be given off). Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) 
with a full facepiece operated in the pressure-demand or positive-pressure mode. 

•·•·sECTION5}REACT1VlTYDATA· > >········ 
Stability/Polymerization: Nitrobenzene is stable in closed containers during routine operations at room temperature. Hazardous 
polymerization cannot occur. Chemical Incompatibilities: Nitrobenzene is an oxidizing agent that can react dangerously with reducing 
agents such as nitric acid (HN0

1
); phenol (C

6
HpH) and aluminum chloride (AlC~); aniline and glycerine; silver perchlorate (AgClO.); 

dinitrogen tetroxide (N20 4); caustics; and reactive metals such as tin or zinc. Conditions to Avoid: Prevent exposure to sources of heat 
and ignition or to incompatible chemicals. Hazardous Products of Decomposition: Thermal oxidative degradation of nitrobenzene can 
produce toxic gases such as carbon monoxide (CO) and oxides of nitrogen (NO.). 

Carcinogenicity: Nitrobenzene is not listed as a carcinogen by the NTP, IARC, or OSHA. 

Summary of Risks: Nitrobenzene is a deadly poison that can be rapidly absorbed through intact skin. It reacts with hemoglobin in the 
blood to form methemoglobin, which seriously depletes the blood's oxygen-carrying capacity. The onset of even potentially fatal methemo
globinemia is insidious; severe symptoms can be delayed for up to 4 hours. The exposed person may feel well and have no complaints; he 
or she may exhibit signs of cyanosis such as blue lips, nose, and ears, which are noticeable but not uncomfortable; headache is commonly 
the first symptom of intoxication and may become more intense as the condition progresses. Workers can be exposed to dangerous levels of 
this poison without immediately discernible health effects. Cyanosis, anemia, and deleterious effects on the central nervous system (CNS) 
and the cardiovascular system (CVS) can develop following significant occupational exposure to nitrobenzene. Medical Conditions 
Aggravated by Long-Term Exposure: Disorders of the heart, liver, and blood. Target Organs: Skin, eyes, blood, liver, kidneys, 
testicles, and CVS. Primary Entry: Inhalation, skin contact/absorption. Acute Effects: Symptoms of occupational exposure to nitroben
zene include headache, vertigo, vomiting, nausea, dizziness, anemia, ataxia, shortness of breath, rapid pulse, and irritation of the skin and 
eyes. Coma and death may ensue. Chronic Effects:· Chronic exposure produces a reversible anemia. (con( d.) 

Copyri&ht «:> t989 by Genium Publishina Corporatiaa 
Any ammcrcial UJC or re-pudw:tiou. without the publillhct'• permisaion il prohibited 



No. 439 NITROBENZENE 4/89 

SECTIONMHEALTH HAZARDINFORMATION, continued··••·•······· .· ............. . 

FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with flooding amounts of running water for 
at least 15 minutes. Skin. Completely remove nitrobenzene from the exposed person's body. Immediately remove all clothing and wash the 
entire body from head to foot with soap and water. Pay special attention to the car canals, fingernails, toenails, hair, and scalp because they 
arc sources of continuing absorption of this poison. Inhalation. Remove the exposed person to fresh air; restore ar.J/or support his or her 
breathing as needed. Have qualified medical personnel administer oxygen to alleviate the headache and general sense of weakness that 
characterize nitrobenzene intoxication. Keep exposed person warm and at rest until medical help is available. Ingestion. Unlikely. If 
accidental ingestion should occur, have the exposed person drink 1 to 2 glasses of water, then induce vomiting. Cvmments: Do not expose 
workers with existing heart, liver, or blood disorders to nitrobenzene. Screen prospective employees by testing them ::or hypersensitivity to 
hemolytic chemicals such as nitrobenzene. Alcohol ingestion and a heated environment may increase susceptibility. Instruct employees on 
methemoglobinemia signs and symptoms. Get In-plant, paramedic, or community medical help for all exposure~;. Seck prompt medical 
assistance for further treatment and support after first aid. Physician's Note: Determine the methemoglobin concentration in the blood; 
repeat this test hourly for at least 24 hr until a dcfmitc decline is noted. Repeat thorough skin cleaning if the methemoglobin level rises after 

3 or 4 hr. Patients usually return to nonnal within 24 to 48 hr if all absorption sources are eliminated. Administer oxygen, using intcm1ittcnt 
positive-pressure breathing (IPPB) if its available. 

SECTION}7.<SPILL, LEAK/ AND DISPOSAL .. ··pRQCEDURES><·········· >•••••. > > •.. / .•.•.••..• 
Spill/Leak: Treat accidenJai bulk releases of nitrobenzene as emergencies. Prior plarming and designing of emergency response routines 
arc necessary. Notify safety personnel, evacuate nonessential personnel, elinlinate sources of heat and ignition, and provide adequate 
explosion-proof ventilation, particularly at floor level (see sect. 4). Cleanup personnel must wear a complete set of personal protective 
equipment (see sect. 8) to protect the skin and eyes against any contact with this liquid poison or inhalation of its vapor. Shovel, scoop, or 
vacuum the released nitrobenzene and place it into appropriate containers for disposal. Waste Disposal: Contact your supplier or a licensed 
contractor for detailed recommendations. Follow Federal, state, and local regulations. 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000 Subpart Z) 
EPA Designations 
Listed as RCRA Hazardous Waste No. U169 (40 CFR 261.33) 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 1000 lb (454 kg) [*per CWA, §3!l(b)(4) and 
307(a); and RCRA, §3001] 
Listed as a SARA Extremely Hazardous Substance (40 CFR 355), ~fbreshold Planning Quantity (TPQ): 10000 lb 
Listed as a SARA Toxic Chemical* (40 CFR 372.65) [*EPA Form R may apply to your facility; see 40 CFR 372.85 for instructions] 

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing of nitrobenzene is possible, wear a full face 
shield. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Wear a NIOSH-approved respirator per 
Genium reference 88 for the ma:urnum-use concentrations and/or exposure limits cited in section 2. Follow OSHA re:spirator regulations 
(29 CFR 1910.134). For emergency or nonroutine operations (leak:; or cleaning reactor vessels and storage tanks), wear an SCBA. 
Warning: Air-purifying respirators will not protect workers in oxygen-deficient atmospheres. Other: Wear impervious gloves, boots, 
aprons, and gauntlets to prevent any contact of nitrobenzene with your skin. Ventilation: Install and operate general and local maximum
explosion-proof ventilation systems powerful enough to maintain airborne concentrations of this material below the OSHA PEL standard 
cited in section 2. Local exhaust ventilation is preferred because it prevents dispersion of the contaminant into the general work area by 
eliminating it at its source. Consult the latest edition of Genium reference 103 for detailed recommendations. Safety Stations: Make 
emergency eyewash stations, safety/quick-drench showers, and washing facilities available in work areas. Contaminated Equipment: 
Contact lenses pose a special hazard; soft lenses may absorb irritants, and all lenses concentrate them. Do not wear contact lenses in any 
work area. Remove contaminated clothing and launder it before wearing it again; clean this material from your shoes and equipment. 
Comments: The health effects of nitrobenzene are so dangerous that persons exposed to it should be periodically instructed in safe
handling procedures and in recognizjng the symptoms of deveiopir1g cyanosis (see sect. 6). Practice good personal hygiene; always wash 
thoroughly after using this material and before eating, drinking, smoking, using the toilet, or applying cosmetics. Keep it off your clothing 
and equipment. Avoid trartsferring it from your hands to your mou1.h while eating, drinking, or smoking. Do not eat, drink, or smoke in work 

areas. Avoid all skin contact with this liquid and inhalation of its npor. 

SECTION 9. \SPECIAL\: PRECAUTIONS <.AND COMMENTs·· >. 

Storage/Segregation: Store nitrobenzene in closed containers in a cool, dry, well-ventilated, low fire-risk area away from incompatible 
chemicals (see sect. 5) and sources of heat or ignition. Protect these containers from physical damage; shield them frcm direct sunlight. 
Engineering Controls: Electrically ground and bond all container:; and equipment used in shipping, receiving, or sampling operations in 

production or storage areas to prevent static sparks. 
Transportation Data (49 CFR 172.101-2) 

DOT Shipping Name: Nitrobenzene, Liquid IMO Shipping Name: Nitrobenzene 
DOT Hazard Class: Poison B IMO Hazard Class: 6.1 
DOT 1D No.: UN1662 IMO Label: Poison 
DOT Label: Poison IMDG Packaging Group: II 

DOT Packaging Requirements: 49 CFR 173.346 
DOT Packaging Exceptions: 49 CFR 173.345 
References: 1 6 26 38 84-94 100 116 118 119 122 

Prep:1red by: PJ lgoe, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: W Silverman, MD 4 

Copyri&hl '1989 by Gcniwn PubliJhin& Carporatioo. Any commcrcialuoe or ,.production wathoul tbc publiobcr • pc:nniSI'"" 11 prohib11<d. Judgments u to tho: Ju40bui<y oC infJnn.atioo hc,.in for tbc purdaaxr"• 
pwpoiCI olJ"l; ncccssarily the pwclu.a:r'1 rt:ip'OO&ibility. Althou&h rcuooablc C&R: hal been taken in the P"=Pantion of JU.cb inlormaticm. Gc:n.ium. Publimin& C«pontioo exlil:lnds DO WU'l'Ulbcl, O'l.l.kea DO reprc.cnta
tiom, and &SIUJ'DCS no n:spcN:ibiJity u to the ac.cun.cy a- .Wtability of such informatioa for application to the pwchuer'l intended pwp<:* or f~ cao.-=qucncel of its UIC. 



Material Safety Data Sheets Collection: 
Geniu:11 Publishing Corporation 

1145 Cat.alyn SLreet 
Schenectady, NY 12303-1836 USA 

(518) 377-8854 

Sheet No. 449 
· Acrylic Acid 

Revision: A, 8/89 

Acrylic Acid Description: Prepared by the air oxidation of a~rolein in a two-stage ~r<>:<=ess: 1) ~ropylene to acrolein, and 
2) acrolein to acrylic acid. An alternative production method IS to hydrolyze acrylomtrile. Used m the manufacture of 
acrylic resins, especially the acrylates; in polymeric emulsions as coatings for leather, paints, polishes, and adhesives. 
Other Designations: 2-Propenoic acid; acrolcic acid; propcnoic acid; vinyl formic acid; C3Hp; CAS No. 0079-10-7. 
:\1anufacturer: Contact your supplier or distributor. Cn!'.sult the latest Chemica/week Buyers' Cuide (Geninm ref. 73) 
for a suppliers list. 

Acrylic acid, ca 100% 

OSHA PEL (Skin*) 
8-hr TWA: 10 ppm, 30 mg/m3 

ACGIH TLV (Skin*), 1988-89 
TL V -TWA: 10 ppm, 30 mg/m3 

!'110SHREL 
None established 

Toxicity Datat 
Rat, oral, LDso: 340 mg/kg 

2 

j 

Hl\fiS 
H 3 
F 2 
R 2 
PPG* 
• Sec. 8 

• This material can be absorbed through intact skin, which contributes to overall exposure. 
Rat, inhalation, LCLo: 4000 ppm/4 hr 

t See NIOSH, RTECS (AS4375000), for additional data with references to reproductive and irritative effects. 
=-=-~~~~~~~~~~~~~~~~, 

Boiling Point: 286 'F (141 'C) 
Melting Point: 55 'F (13 'C) 
Vapor Pressure: 31 torr at 77 'F (25 'C) 
Vapor Density (Air= 1): 2.5 

Molecular Weight: 72 g!mol 
Water Solubility: Miscible 
pH: <7 (Acidic) 

Appearance and Odor: A colorless, corrosive liquid; a distinctive, acrid odor. 

Extinguishing Media: Use dry chemical, carbon dioxide (C0
2
), foams, or water sprays to put out acrylic acid ftres. Fight these fues from a safe, 

protected, or isolated location. Use water sprays to cool ftre-exposed containers, flush spills away from sensitive exposures (heat and ignition 
sources or incompatible chemicals), and protect personnel attempting to remove urtinvolved containers of acrylic acid from the incident area. 
Unusual Fire or Explosion Hazards: Acrylic acid's high vapor pressure and density (Sec. 3) enable its vapors to form quickly, flow along 
surfaces, collect in low-lying areas, reach distant ignition sources, and flash back to the original liquid. The heat from ftres can cause violent po
lymerization of the acrylic acid with dangerous container rupturing. Special Fire-nghting Procedures: Wear a self-contained breathing apparatus 
(SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode. 

• 129 "F (54 "C) TOC. 

Stability/Polymerization: Excessive heat may cause violent polymerization of the acrylic acid. This can rupture the container and eject hot 
polymer from the polymerization site. Commercial acrylic acid is inhibited with methyl ether of hydroquinone (MEHQ) to prolong the usable 
shelf life, i.e., the time before spontaneous polymerization of the acrylic acid occurs. Since excessive heat or a lack of oxygen can prevent MEHQ 
from inhibiting the acrylic acid, unexpected polymerization can occur. Contamination, heat, low-<>xygen atmosphere, or improper addition of the 
MEHQ inhibitor can cause spontaneous, violent polymerization of the acrylic acid. Chemical Incompatibilities: Acrylic acid is a reactive 
monomer. Genium reference 84 reports that it can react dangerously with 2-aminoethanol, ammonium hydroxide, chlorosulfonic acid, ethylenedi
amine, and oleum. Conditions to A void: Prevent exposure to oxidizing agents, incompatible chemicals, polymerization catalysts, heat, or 
ignition sources. Hazardous Products of Decomposition: Thermal oxidative degradation of acrylic acid can produce carbon monoxide (CO). 

Carcinogenicity: Neither the NTP, IARC, nor OSHA lists arylic acid as a carcinogen. 
Summary of Risks: Inhalation of acrylic acid mist or vapor can cause irritation of the nose, eyes, and respiratory system; coughing, difftcult 
breathing, and other respiratory stresses. Acrylic acid absorbed through unbroken skin can cause systemic illness with nausea, vomiting, and 
gastrointestinal discomfort Eye contact with the liquid may cause severe corneal damage and blindness. Medical Conditions Aggravated by 
Long-Tenn Exposure: None reported. Target Organs: Skin, eyes. Primary Entry: Inhalation, skin contact/absorption. Acute Effects: Skin 
contact with acrylic acid can cause irritation, redness, inflammation, and, in certain individuals, sensitization reactions and skin rashes. Chronic 
Effects: None reported. 
FIRST AID 

Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min. All eye 

ConJinue on next page 
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No. 449 Acrylic Acid 8189 

·•·•Section···6.•• llealth>Hahlrd Data (continued} .•. > r>·· >/•.<>•·<}>·>:.··< ·~x ?••<··•··•••} >•. ·· .••. ~:·•t···· c····,•••·• >i\0 
exposures should receive funher medical evaluation. Skin: After rinsing affected area with flooding amounts of water, wash it with soap and 

water. Inhalation: Remove exposed person to fresh air and support breathing as needed. Have qualified medical personnel administer oxygen as 
required. Ingestion: Unlikely. If ingested, have !he exposed person drink 1 to 2 glasses of water. 
After nrst ald, get approprl:~te In-plant, paramedic, or community medical attention and support. 

SpilVLeak: ~es~gn and practice an acrylic acid spill conJrol and cowuer~asure plan (SCCP). When~ ~;ill ~~~r~. n~·tify s~~~ pcrso~~~. lirnit 
access to the mctdent atea, provide optimwn explosion-proof ventilation, and implement the SCCP. Cleanup personnel must be aware of the 

serious contamination dangers. Alert the frre-response or crisis management team in the event of bulk releases of acrylic acid. Stabilizing the 

released material to prevent violent, uncontrolled polymerization of bulk acrylic acid is the primary concern. Never ren.nn contaminated liquid to 

storage (polymerization hazard). Cleanup personnel must weat personal protective equipment (Sec. 8) to prevent skin ccntact or inhalation. Use 

only nonsparking tools and equipment Absorb the spilled liquid with vermiculite, clay, etc., and place it in appropriate disposal containers. 

Disposal: Contact your supplier or a licensed contractor for detailed n:commcndations. Follow applicable Federal, state, and local regulations. 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Subpart Z) 
EPA Designations 
Listed as RCRA Hazardous Waste No. UOOS (40 CFR 261.33) 
Listed as a CERCLA Hazatdous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 5000 lb (2270 kg) [*per RCRA, Sec. 3001] 
SARA Extremely Hazatdous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical* (40 CFR 372.65): [*EPA Form R may apply to your facility; see 40 CFR for instructions] 

secti9hi$+.$ll¢:¢.ia1Pr9J¢Ction/I>ata . <>··>>····.•••·•·••·•· /< cr•• / .. /Ar<••u <•· • <·•<........ <·• .. ···•······<• ..... · · ........... ··rr)r>>•••··•••• 
Goggles: Wea1 protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Respira

tor: Wear a NIOSH-approved respirator if necessary. Follow OSHA r•!spirator regulations (29 CFR 191 0.134). For eme:rgency or norrroutine 

operations (spills or cleaning reactor vessels and storage tatlks), weat :m SCBA. Warning: Air-purifying respirators do 1101 protect workers in 

oxygen-deficient atmospheres. Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact. 

Ventilation: Provide general and local explosion-proof ventilation sy~.terns to maintain airborne concentrations below the OSHA PEL standard 

(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by eliminating it at its source (Geniwn 
ref. 103). Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 

Contaminated Equipment: Never wear contact lenses in the work an~a: soft lenses may absorb, and all lenses concentrate, irritants. Launder 

contaminated clothing before wearing. Remove this material from your shoes and equipment. Other: Thaw frozen containers carefully; check 

with your supplier for details. Never withdraw any material frorr. a partially thawed container. Such material may be uninhibited or may contain 
most of !he MEHQ inhibitor for !he entire dnun of acrylic acid. Comments: Never eat, drink, or smoke in work areas. Practice good personal 

hygiene after using this material, especially before eating, drinking, smoking, using the toilet, or applying cosmetics. 

Storage Requirements: Store acrylic acid in closed, monitored contamers in a cool, dry, well-ventilated atea away from heat or iginition 

sources, incompatible chemicals (Sec. 5), and polymerization promoters/accelerators/catalysts. Protect these containers from physical damage; 

shield !hem from direct sunlight Take all necessary measures to ensure that the acrylic acid remains contaminant free. Remove from bulk 

containers only enough acrylic acid to satisfy immediate job requirem,~nts. Correlate purchases of this material with batch sizes. Never store it 

for more than one year. Special Handling/Storage: Acrylic acid corrodes carbon steel. Build bulk storage containers with stainless steel type 

304 or 316. Caution: Never use steam or electrical heating systems for outside storage tanks. Never store under an inert nitrogen gas blanket! 
Wi!hout oxygen, !he added inhibitor is ineffective and violent vinyl JX'lymerization can occur. Maintain at least 10% void volume above the 

acrylic acid. Ensure contact with air or a 50/50 nitrogen/air mixture. The atmosphere above the acrylic acid should contain at least 5% to 21% 
oxygen by volwne. Engineering Controls: Certain impurities such as peroxides and free-radical-forming compounds (aldehydes, azides, 

ethers) can promote polymerization of acrylic acid. Do not contaminate the acrylic acid monomer with !he polymerizing acrylic acid that may 
be present in localized or hot stagnant areas such as dead-headed pumps, heated transfer lines, etc. Acrylic acid vapors are uninhibited and can 

form polymers in storage tanks, vents, or flame arrestors. Inspect these vents to prevent blockage. Other Precautions: Never let the acrylic 
acid freeze, especially in outside or unheated storage areas. These storage facilities should be insulated. Use tempered water as a temperature 

control agent. Thawing frozen acrylic acid can be extremely hazardous. When freezing occurs in bulk containers, the frrst crystals form along 

the outer container wall. Never thaw the acrylic acid by applying heat directly to the outside of the container since the frozen monomer 

crystals, which now contain linle or no inhibitor, can easily undergo violent, self-accelerating polymerization. Maintain the temperature of this 

monomer between 59 'F (15 'C) and 77 'F (25 'C) in all storage containers and pipelines. The upper temperature limit is to rctatd dimer (more 

complex molecule) formation. 

Transportation Data (49 CFR 1'72.101-2) 
DOT Shipping Name: Acrylic acid IMO Shipping Name: Acrylic acid, inhibited 

DOT Hazard Class: Corrosive material IMO Hazard Class: 8 
DOT ID No.: UN2218 IMO Label: Corrosive and flammable liquid 

DOT Label: Conosive IMDG Packaging Group: IT 

DOT Packaging Requirements: 49 CFR 173.245 
DOT Packaging Exceptions: 49 CFR 173.244 

MSDS Co/lectiofl References: 1, 6, 7, 84-94, 100, 116, 117, 119, 120, 122 
Prepared by: PJ Igoe, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: MJ Hardies, MD M8 

CopyriJbl Cll989 by Gc:nii&Dl Pubiiahiz>l Corporation. ADy <'OIIImOn:i.tl """or n:producuon wuhou.t !be p•bi11!Et't pemuu•m a prolu'b*'d. }""""""" u ID tb: IWI.&bihty of inC~'""'"' be""" Car the P":'chucz'1 P"''"-"' 
~ DCCt:SI&I'il:y \he. pq.rc.hh:r'a respomibility. Although reuonable can: hu bocn t.U.cn in lb: pn:puaticsl of ncb infonn.atiw, Gc::n.ium Publiabinc Caporation t.x.llencb no wUI"&JJl,JJcs, rnak.cs no ~t&.Uam:, and aaumea 

DC) rapansibility .. to the I.CCun.cy or suitability of IUc.b infcwmatim ror application to !he purchuer'• i:u!ended purpott. (K Cor eonx.qucocc.~ of its uae. 

I. 



Material Safety Data Sheets Collectwn: 

<§P Sheet No. 509 
Vinyl Acetate Monomer 

Genium Publishing Corporation 
One Genium Plaza 

Schenectady, NY 12304-4690 USA 
(518) 377-8854 

Issued: 2/83 Revision: B, 9/92 

Section 1. Material Identification 
Vinyl Acetate Monomer (C~COOCHCH2) Description: Derived by reaction of glacial a~tic acid and acetyl~ne ~t 40 R 
to 122 'F (50 'C) in the presence of a mercury salt, or more commonly, by vapor-phase reactiOn of ethylene, acetic ac1d, 1 
and oxygen with a palladium catalysL Used as a raw material in polyvinyl resin manufacture and in the production of K 
emulsion paint substances, fmishing and impregnation materials, and in glue. 
Other Designations: CAS No. 108-05-4, acetic acid, ethenyl ester; 1-acetoxyethylene; ethenyl acetate; ethenyl ethanoate; 
V AM; vinyl A monomer; VyAc; Zeset-T. 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Gu.ide<13l for a suppliers lisL 

2 
3 
2 
3 

Cautions: Vinyl acetate is irritating to the eyes, skin, and respiratory tract and causes central nervous system (CNS) depression in high 
concentrations. It is a highly flammable liquid and can self-polymerize. 

Section 2. Ingredients and Occupational Exposure Limits 

39 

HMIS 
H 2 
F 3 
R 2 
PPE* 
• Sec. 8 

Vinyl Acetate Monomer, ca 100%. Ac~taldehyde .is n~rmally present as a_resul~ of hydrolysis of vinyl acetate. May be inhibited with 3 to 17 ppm 
of hydroquinone or up to 200 ppm of d1phenylamme if long-term storage IS desued. 

1991 OSHA PELs 1992-93 ACGlll TL Vs* 1985-86 Toxicity Datat 
8-hr TWA: 10 ppm (30 mg!m3) TWA: 10 ppm (35 mg/m3) Human, eye: exposure to 22 ppm caused irritation. 
15-min STEL: 20 ppm (60 mg/m3) STEL: 20 ppm (70 mg/m3) Human. lymphocyte: 100 ~moVL caused sister chromatid exchange. 

Rat, oral, LD
50

: 2920 mg/k.g; toxic effects not yet reviewed 

1990 NIOSH REL 
Ceiling: 4 ppm (15 mg!m3) 

1990 DFG (Germany) MAK 
TWA: 10 ppm (35 mg/m3) 
Category 1: local irritants 

Rat, inhalation, LC
50

: 4000 ppm/2 hr; toxic effects not yet reviewed 

Peak Exposure Limit: 20 ppm, 
5 min momentary value, 8/shift 

*Notice of intended change in the STEL to IS ppm (53 mg!m3), Oass A2 "suspecled human carcinogen". 
tSee NIOSH, RTECS (AK087SOOO), for additional irritation, mutation, tumorigenic, and toxicity data. 

Section 3. Physical Data . 
Boiling Point: 163.4 'F (73 'C) 
Melting Point: -135 to -148 'F (-93 to -100 "C) 
Viscosity: 0.43 cP at 68 'F (20 'C) 
Refraction Index: 1.3941 at 68 'F (20 'C) 
Bulk Density: 7.79lb/Gal 
Odor Threshold: 0.12 to 0.4 ppm* 
Molecular Weight: 86.10 

Specific Gravity: 0.932 at 68 'F (20 'C) 
Vapor Pressure: 88 mm Hg at 68 'F (20 'C); 115 mm Hg at 77 'F (25 'C) 
Saturated Vapor Density (Air= 0.075 lb/W or 1.2 kg/m3): 0.0927 lb/ft3 or 1.483 kg/m3 

Water Solubility: Slightly, 1g/50 mL at 68 'F (20 'C) 
Other Solubilities: Soluble in acetone, alcohol, benzene, chloroform, ether, ethyl ether, and 

most organic solvents. 

Appearance and Odor: Colorless, mobile liquid with a fruity odor. It polymerizes on exposure to light to a colorless, transparent mass. 
• 20 ppm generally produces olfactory fatigue. 

Section 4. Fire and Explosion Data 
Flash Point: 18 'F (-8 'C) CC; 23 'F (-5 'C) OC I Autolgnltlon Temperature: 756 'F (402 'C) I LEL: 2.6% v/v I UEL: 13.4% v/v 
Extinguishing Media: For small fues, use dry chemical, carbon dioxide, 'alcohol-resistant' foam, or water spray. For large fires, use fog, 'alcohol
resistant' foam, or water spray. Be aware that water spray may be ineffective since vinyl acetate floats on water as a slick. 
Unusual Fire or Explosion Hazards: Vapors may travel to ignition source and flash back. Container may explode in heat of fire. Vinyl acetate 
poses a vapor explosion hazard indoors, outdoors, and in sewers. Uninhibited monomer vapor may polymerize in vents and other closed spaces. 
Special Fire-fighting Procedures: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing appararus 
(SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Strucrural firefighters' protective clothing provides only 
limited protection. Apply cooling water to sides of containers until well after fire is out Stay away from ends of tanks. For massive fire in cargo 
area, use monitor nozzle or unmanned hose holder; if this is impossible, withdraw from area and let fue bum. Withdraw immediately in case you 
hear a rising safety device or notice any tank discoloration due to fire as a boiling liquid expanding vapor explosion (BLEVE) may be imminent. 
Do not release runoff from fire control methods to sewers or waterways. 

Section 5. Reactivity Data .. . . . . > . 
Stability/Polymerization: Vinyl acetate can self-polymerize due to autoxidation of acetaldehyde (a normal impurity formed by hydrolysis of the 
monomer) to a peroxide which initiates exothermic polymerization as it decomposes. In bulk, this can accelerate to a dangerous extent. Polymer
ization can also be initiated by exposure to heat, sunlight, peroxides, and oxidizers. Chemical Incompatibilities: Reacts with hydrogen peroxide 
to form explosive peracetic acid; forms unstable, explosive peroxide with oxygen aJ;x>ve 50 'C; and reacts with ozone to form explosive vinyl 
acetate ozonide. Also incompatible with silica gel, alumina, dibenzol peroxide+ ethyl acetate, oxygen, toluene, 2-amino ethanol, chlorosulfonic 
acid, ethylenediamine, ethylene imine, oleum, hydrochloric acid, hydrofluoric acid, sulfuric acid, and nitric acid. Conditions to Avoid: Exposure 
to heat, sunlight, or incompatibles. Never allow inhibitor to decrease to unsafe levels. Hazardous Products of Decomposition: Thermal 
oxidative decomposition of vinyl acetate can produce acrid smoke and fumes. 

Cop)Tl&ht C 1992 Gcnium Publi>hinl Coop<nban. 
Any comrtxrcia) u.tc: or rep-oductim without the pu.bHsher'• pcnniaioo iJ pnitibiled. 



No. 509 Vinyl Acetate Monomer 9/92 

Section 6. Health Hazard Data 
Carclnogenkhy:TheNTP!'6~ani~O~S~H~A~<~1 ~~>~do~n~o~t~li~u~v~i~ny~l~a-c-e~~7~--as~a-c-~-c7in_o_g_e_n-.~~~R~C~<,~~=>~I~~-~-v-i~n-y~l-ac_e_t-at-e-~~C=l~a-ss-37,-~~c~l~~s~~=i~~~-e~ 
and ACGlH as Class A2, suspected human carcinogen. There is one known study showing an increased rate of uterine adenocarcinomas in rats. 
U~fortunate~y the test group was considered too small for results to be considered conclusive. Other animal studies have not shown any 
ev1d~nce of mcreased tumors. One study of workers in a U.S. chemical plant failed to find any association between exposure to vinyl acetate 
and _mcreased lun~ cancer risk. Summary of Risks: Vinyl acet.:lle vapors are irritating to the eyes, skin, and respiratory tract. Vapor inhalation 
of h1gh concentrauons can be narcotic. Chronic exposure may result in respiratory, c~diac, CNS and liver problems. Vinyl acetate appe~s to 
metabolize to ace~c acid _and acetaldehyde in th~ body. Medical Conditions Aggravated by Long-Term Exposure: None reported. Target 
Organs: Eyes, skm, resprratory tract, CNS, cardiOvascular system, liver. Primary Entry Routes: Inhalation, skin/eye contact, ingestion. 
Acute Effects: Vapor inhalation is irritating to the respiratory tract at ~-20 ppm causing cough and hoarseness. Olfactory fatigue will also occur 
around 20 ppm. If spilled on clothing and allowed to remain, the liquid can cause severe irritation, redness, and blistering. Corneal injury (with 
recovery) can occur from splashes of the liquid to the eye. Chronic Effects: Include chronic bronchitis, CNS symptoms such as fatigue, 
irritability, insomnia, encephalopathy, vertigo, weakness, and polyneuritis; c~diov~cul~ symptoms such as arrythmias, chest pain, and 
syncope; liver function changes and hepatic enzyme induction. 
FIRST AID 
Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding amoun~ 

of water until transported to an emergency medical facility. Consult a physician immediately. Skin: Quickly remove con•caminated clothing. 
Rinse with flooding amounts of water for at least 15 min. Wash exposed ~ea with soap and water. For reddened or blisteted skin, consult a 
physician. Inhalation: Remove exposed person to fresh air and support breathing as needed. Ingestion: Never give anything by mouth to an 
unconscious or convulsing person. Contact a poison control center and unless otherwise advised, have that conscious and alert person drink 1 10 

2 gl~ses of water to dilute. Do not induce vomiting because of aspiration hazard. Gastric lavage may be indicated if large amounts are 
swallowed and if performed soon after ingestion. Note to Physicians: Treatment is symptomatic ans supportive. If victim has ingested large 
arnoun~. monitor for CNS depression, respiratory irritation and c~diac: arrythmi~. 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Shut off ignition sources. Ckmup personnel 
should protect against inhalation and skin/eye contact. Use water spray to disperse vapors. Take up small spills with e~th, sand, vermiculite, or 
other absorbent, noncombustible material and place in suitable contain·~rs. Dike f~ ahead of large spills for later disposal or reclamation. 
Follow applicable OSHA regulations (29 CFR 1910.120). Report any release> 5000 lb. Ecotoxicity Values: Fathead minnow, TLm = 39 to 
19 mg!L, 24 to 96 hr; Bluegill, TLm = 18 mg/L, 24 to 96 hr. Envlronmentnl Degradation: In the atmosphere, vinyl acetate is not likely to 
undergo photooxidation but can produce ozone in the presence of nitrogen oxides. In water, degradation appears f~ter in freshwater than 
seawater. Both on land and in soil, sunlight causes vinyl acetate to polymerize and increases resistance to biodegradation. Disposal: Vinyl 
acetate can be removed from waste gases with activated carbon. Investigate bacterial biodegradation as a means of removal from liquid or solid 
waste. Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations OSHA Designations 
Listed as a SARA Toxic Chemical (40 CFR 372.65) Listed as an Air Contar~inant (29 CFR 
Listed as a SARA Extremely Hazardous Substance (40 CFR 355), TPQ: 1000 lb 1910.1000, Table Z-1-A) 
Listed as a RCRA Hazardous Waste (40 CFR 261.21): No. 0001, 'Characteristic of ignitability' 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ), 5000 lb (2270 kg)[* per CWA Sec. 311 (b)(4)] 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye· and face-protection regulations (29 CFR 1910.133). Because 
contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and 
use. Follow OSHA respirator regulations (29 CFR 191 0.134) and, if necessary, we~ a MSHA/NIOSH-approved respirator. Select respirator 
b~ed on its suitability to provide adequate worker protection for given working conditions, level of airborne contamination, and presence of 
sufficient oxygen. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), we~ an SCBA. Warning! Air
purifying respiraJors do not protect workers in oxygen-deficient almospheres. If respirators are used, OSHA requires a Wl;tten respiratory 
protection program that includes at least: medical certification, training, fit-testing, periodic environmental monitoring, maintenance, inspec
tion, cleaning, and convenient, sanitary storage areas. Other: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent skin 
contact. Nitrile, neoprene, Viton, or chlorinated polyethylene are suitable materials for PPE. Ventilation: Provide general and local exhaust 
ventilation systems to maintain airborne concentrations below OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents 
contaminant dispersion into the work area by controlling it at its source.< 103> Safety Stations: Malee available in the work area emergency 
eyewash stations, safety/quick-drench showers, and washing facilities. Contaminated Equipment: Separate contaminated work clothes from 
street clothes and launder before reuse. Remove this material from yoUJ~ shoes and clean PPE. Comments: Never eat, drink, or smoke in work 
areas. Practice good personal hygiene after using this material, especially before eating, drinking, smoking, using the toikt, or applying 
cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Store in a cool, dry, well-ventilated area away from sunlight, heat, ignition sources, oxidizing agents, and incompatibles 
(sec. 5). Do not store for longer than 6 months because of vinyl acetate's tendency to self-polymerize over time. Outside or detached storage is 
preferred. If inside, store in a standard flammable liquids cabinet. Check inhibitor levels regularly. Engineering Control:S: To reduce potential 
health hazards, use sufficient dilution or local exhaust ventilation to control airborne contaminants and to maintain concentrations at the lowest 
practical level. Regularly check valves and pump seals since vinyl acetate can escape. Install Class 1, Group D electrical •!quipment. 
Administrative Controls: Consider preplacement and periodic medical exams of exposed workers that emphasize the CNS, cardiovascular 
system, and liver function. 

DOT Shipping Name: Vinyl acetate monomer 
DOT Hazard Class: 3 
1D No.: UN1301 
DOT Packing Group: II 
DOT Label: Flammable Liquid 
Special Provisions (172.102): T8 

Transportation Data (49 CFR 172.101) 

Packaging Authorizations 
a) Exceptions~ 173.150 
b) Non-bulk F'ackaglng: 173.202 
c) Bulk Packaging: 173.242 

Quantity Limitations 
a) Passenger Aircran or Railcar: 5L 
b) Cargo Aircraft Only: 60 L 

Vessel Stowage Requirements 
a) Vessel Stowage: B 
b) Other:-

~ISDSCoUecnonRcfcrences:13,89.100, 103,124,126,127,132,136,139,140,153,159,163,164,167,168,171,174,175,180 
Prepared by: M Gannon, BA; Industrial Hygiene Review: PA Roy, OH, M?H; Medical Review: AC Darlington, MD, MPH 
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Material Safety Data Sheets Collecticn: 

Sheet No. 514 
p-Dichlorobenzene 

Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 US/ 
(518) 377-8854 

Issued: 10/83 Revision: A, 11/90 

Section l. Material Identification · 
p-Dichlorobenzene (C

6
H

4
CI,) Description: Derived by chlorinating monochlorobenzene. U~cd as a ge?eral in~ecticide; a R 

moth repellent; a germicide; a chemical intermediate in the production of polyphenyle01~ sulf1de_; a plastic ~sed 10 the I 
electrical and electronics industries; a space deodorant in products such as room deodonzers, unnal and t01let bowl blocks, ~ 
and diaper pail deodorizers; and in producing 1,2,4 trichlorobenzene. . 
Other Designations: CAS No. 0106-46-7, 1,4-dichlorobenzene, dichlorocide, Evola,~ NCI-c 54955, Parac1de,~ Paracrys-
tals, Paradi,,. paradichlorobenzol, Paramoth,~ p-chlorophenyl chloride, PDB.~ Santochlor.~ . . . 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemica/week Buyers' Gu1dtf'1l for a suppliers hst 

1 
3 
1 
2 

Cautions: p-Dichlorobenzene vapor is an eye and upper respiratory tract irritant. It is toxic to the liver. Prolonged exposure to high 
concentrations may cause weakness, dizziness, and weight loss. Flammable when exposed to heat, flame, or oxidizers. 

Section 2. Ingredients and Occupational Exposure Limits 
p-Dichlorobenzene, ca 100% 

1989 OSHA PELs 1985-86 Toxicity Data* 

33 

HMIS 
H 2 
F 2 
R 0 
PPG* 
• Sec. 8 

8-hrTWA: 75 ppm, 450 mglm3 

15-min STEL: 110 ppm, 675 mgtm3 

1987 IDLH Level 
1000 ppm 

1990-91 ACGlli TL Vs 
TWA: 75 ppm, 451 mgtm3 

STEL: 110 ppm, 661 mgtm3 

1988 NIOSH REL 
None established Human, oral, TDIA: 300 mg/kg produced sense organs 

and special senses (other eye effects); lungs, thorax, 
or respiration (other changes); and gastrointestinal 
(hypermotility, diarrhea) effects 

Human, eye: 80 ppm 

• See NIOSH, RTECS (CZ4550000), for additional irritative, mutative, reproductive, and toxicity data. 

Section3. Physical Data .· ··· ··· 
Boiling Point: 345 'F (174 "C) at 760 mm Hg 
Melting Point: 127.6 ·p (53.1 'C) 
Vapor Pressure: 10 mm Hg at 130.6 •p (54.8 •q 
Vapor Density (Air= 1): 5.08 

Molecular Weight: 147.Ql 
Specific Gravity: 1.248 at 131 'F (55 "C) 
Water Solubility: Insoluble 

Appearance and Odor: Volatile, white crystals with a distinctive mothball-like odor that becomes very strong at concentrations between 30 and 
60 ppm. At concentrations of 80 to 160 ppm, vapors are painful to the eyes and nose. Odors and irritating effects are good warnings against 
overexposure top-dichlorobenzene; however, individuals may develop tolerance to high concentrations. 

Section 4~ Fireand.Explosion Data·· ·.·:·•· 
.·. ············ .: .. :··::·· 

Flash Point: 150 "F (66 'C), CC I Autoignition Temperature: None reported I LEL: 1.7% vtv I UEL: None reported 
Extinguishing Media: Use dry chemical, carbon dioxide, alcohol foam, or water spray. Use water spray to cool fire-exposed container, to 
disperse vapors, or to blanket a pool fire. 
Unusual Fire or Explosion Hazards: Explosive and toxic mixtures may form in air when this material is heated, such as in a fire. 
Special Fire-ngbting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode and full protective clothing. Thoroughly decontaminate firefighting equipment after 
use. Be aware of runoff from fire control methods. Do not release to sewers or waterways. 

. .. ·.······. Stability/Polymerization: p-Dichlorobenzcne is stable at room temperature in closed containers under normal storage and handling conditions. 
Hazardous polymerization cannot occur. 
Chemical Incompatibilities: p-Dichlorobenzene is incompatible with strong oxidizers and oxidizing agents. 
Conditions to A void: A void incompatibilities and heat or ignition sources. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of p-dichlorobenzene includes carbon monoxide, chlorides, and 
chlorine. 

Ccp:tn~hl e 1990 Getllum Publishing Corporation. 
Any c.ommertial 1>5< or reproduotim wilhwt tho publisb<r's pcnni.oslmlJ probibll<d. 
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Section 6. Health Hazard Data 
Carcinogenicity: p-Dichlorobenzene is an NTP anticipated human carcinogen and an IARC possible human ca.rcincgen (Group 2B) with inade
quate human evidence and sufficient animal evidence. 
~um~ary of Risks: .This ~ateri~ has a.relati~e~y low level of ac~te or chronic toxicity. It may~ irrita~in~ to e~es, nose, Jpper airways, and 
mtestmal tract upon mhalation or mgest1on. Unuted case reports link acute exposure to hemolytic anenua, Jaundice, methcmglobinemia, granulo
mas .of the lung, liver atrophy, toxic hepatitis, kidney injury, and allergic pigmentation and purpura (tiny hemorrhages) of the skin. Occupational 
studies of PDB-exposed workers reveal none of the blood abnormalities noted with similar substances. Vapors may produc;e painful irritation of 
the eyes at 50 to 80 ppm and severe discomfort at 160 ppm. 
Medical Conditions Aggravated by Long-Term Exposure: Individuals with liver disease should not be exposed to p-diehlorobenzcne. 
Target Organs: Liver, respiratory system, eyes, kidneys, and skin. 
Primary Entry Routes: Inhalation and dermal contact. 
Ac!lte Effects.: Acute exposures to PDB vapor may be irritating to mucous membranes of the eyes and upper respiratory tract. Ingestion of the 
solid resulted m toxicity to a 3-year old child, with hemolytic anemia, jaundice, and methemglobinemia. Nausea, vomiting, and diarrhea are seen 
in other cases. Prolonged skin exposure may cause skin irritation. 
Chronic Effects: Limited case studies show chronic toxicity with exposure to PDB. Chronic ingestion is linked to anemia, leukemia, and kidney 
damage. In one case, chemical dependence was noted with signs of withdrawal when ingestion stopped. Chronic vapor exposure is suggested in 
cases of lung granulomatosis, liver abnormalities, kidney damage, anemia, other blood cell abnormalities, and cataract for:nation. 
FIRST AID 
Eyes: GenUy lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to a.n emergency medical 
facility. Consult a physician immediately. 
Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a 
physician. Wash affected area with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious person drink 1 to 2 glasses of 
water, then induce vomiting. Consult a physician. 
After first aJd, get appropriate in-plant, paramedic, or community m1!dical support. 
Note to Physicians: Urinary excretion of 2,5-dichlorophenol, a metabolite of p-dichlorobenzene, may be useful as an ind(:X of exposure. 

Section 7 0 Spill, Leak; 3.nd Disposal Procedures .. 
Spill/Leak: Notify safety personnel, evacuate all unnecessary personnel, and remove or extinguish all heat and ignition sources. Cleanup 
personnel should protect against vapor inhalation and skin or eye contact. For liquid spills, take up spilled material with noncombustible absorbent 
material and place into clean metal containers for disposal. For large liqui.d spills, dike far ahead of spill to contain liquid. For dry spills, shovel 
spilled material into clean metal containers for disposal. Runoff to sewers or waterways may create health and explosion hazards. (96-hr LCs , 
fathead minnow: 4.2 to 30 mg/1, moderately toxic.) Pesticide wastes are toxic. Follow applicable EPA and OSHA regulations (29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33), Hazardous Waste No. U072 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 100 lb (45.4 kg) [*per Clean Water Act, Sec. 3ll(b)(4), 

Sec. 307(a), and per RCRA, Sec. 3001] 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 

Section 8. Special ProteCtion Data·.······.·· 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces
sary, wear a NIOSH-approved respirator. A gas mask with organic vapor canister and dust filter is suitable to 1000 ppm. For emergency or 
nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not protect 
workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact. Neoprene gloves are recommended. 
Ventllatlon: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below OSHA PELs and ACGIH 
TLVs (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.<103

' 

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washir1g facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment. Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

Sectic)f19. Special Precautions and Comments >> · · ····•··•· ·••··· > ···· 
Storage Requirements: Store in tightly closed containers in a cool, dry, well-ventilated area away from all heat and ignition sources and 
oxidizing agents. p-Dichlorobenzene melts at 127 "F (53 ·q. Protect containers against physical damage. . . . 
Engineering Controls: A void dust or vapor inhalation and eye and skin contact (especially when heated). Insutute a resprratoi?' protection 
program that includes regular training, maintenance, inspection, and evaluation. Practice good personal hygiene and housekeepmg pro~edures. 
Other Precautions: Provide preplacement and annual physical examinations that emphasize the liver (liver function te!;ts), upper resprratory 
tract, and eyes. 

Transportation Data (49 CFR 172.101, .102) 
DOT Shipping Name: Dichlorobenzene, para, solid IMO Shipping Name: p-Dichlorobenzene 
DOT Hazard Class: ORM-A IMO Hazard Class: 6.1 
ID No.: UN1592 ID No.: UN1592 
DOT Label: None IMO Label: St. Andrews Cross 
DOT Packaging Exceptions: 173.505 IMDG Packaging Group: III 
DOT Packaging Requirements: 173.510 

~SDSCollecnonReferences: 1-7,9, 10, 12, 14, 16,23,26,31,34,38,43,48,73,84,85,89, 100,101,103,124,126,127,132,133,136,138,139,140,142,143, 
146, 148 
Prepared by: :MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: W Silvennan, MD; Edited by: JR Stuan, MS 106 

Copyri&bl c 1990 by Gtn.ium Publishing Corponltlon. Any commercial uae or roproducuoa Mtboutlbe publ!sl>er'l pmnillioo 11 prohiblled. Judgments uto the •wtabiluy of illfo~natioo herem for the PW:chaJ<(s purpooes 
m neceuarily tbr: purcbaser's respollSibility. Allhou&h reasonable care bas been taken ID lhe preparation of such Information, Oenium Publishin~ Ccrpaatioo ex lends ao warnnties, mal:es no repreoeDlauons, and assumes 
""respoasibjlity as to lhe &<eurocy or suitability oC such illfcnnation for appli:atiooto !he purchaser's intr:nded purpooe c. for consequences of tlS use. 
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Section 1. Material Identification 33 
Pentachlorophenol (C

6
HC1

5
0) Descrl~tion: Derived by ~hlorin~tion ~f phenol~ the presence of a c~~zst R 1 NFPA 

Used as a fungicide, a oactencide, a mo uscicide, !in algtctde, an ms~ctlctde (termite contn?l) and herbtct e (pre-
I 3 ~ ~ harvest defoliant); in sodium pentachlorophenate; m w<><;>d pres~rvatto~ (teleghone poles, P.tli~gs, etc.), wo?d s 2* 0 

products, starches, dextrins, and glues. Other registered mdustrt~l uses mclu e boat and butldmg col?struct10n; K 0 3 0 
treatment of cable coverings, canvas belting, nets, and construction lumber a?d poles; mold control m petroleum • Skin -
drilling and production; incorporation in paints, pulp, P.ulp stock, paSor, coo~g tower. water, and h~board and absorption Dry Solutiont 
particle board. Registered homeowner uses include mamtenance of oats, trailers, station wagons, stdmg, fences, HMIS HMIS 
and outdoor furniture. H 3 H 3 Other Designations: CAS No. 0087-86-5, chlorophen, PCP, penchlorol, penta. . F 0 F 2 Manufacturer: Contact your supplier or distributor. Consult the latest Chemica/week Buyers' Gu1dtf'll for a 

R 0 R 0 suppliers list. . . PPGt PPG:j: Cautions: Pentachlorophenol is highly toxic by skin absorption, inge~ion, and inhaJation. The agent ts htghly 
irritating. General metabolism, the heart, the crrculatory system, the liver, and the kidneys may be affected. t Sec. 8 t Sec. 8 

t PCP is freely soluble in alcohol, ether, and benzene. Depending on medium, PCP's health and flammability hazards increase in solution with such media. 

Section2. Ingredients and Occupational Exposure Limits 
Pentachlorophenol, ca 100%• 
1989 OSHA PEL 1990-91 ACGIH TLV 1985-86 Toxlci7- Datat 
8-hrTWA (skin): 0.5 mg/m3 TWA (skin): 0.5 mglm3 Rat, oral, LD : 7 mglkg ingested affects the vascular (blood 0ressure elevation), 

endocrine (hyperglycemia), nutritional, and gross metabolic body temperature 
1987 IDLH Level 1988 NIOSH REL increase) systems . 
150 mglm3 None established Rat, inhalation, LC : 355 mgtml inhaled affects behavtor (excitement; muscle 

contraction or spas~city) and respiration (shortness of breath) 

• Technical grade pentachlorophenol contains traces ofhexa, hepta, and octachlorodibenzo-p-dioxios; hexa, hepta, and octachlorodibenzofurans; and hexachlo-
robenzene. 
t See NIOSH, KTECS (SM6300000), for additional irritative, mutative, reproductive, and toxicity data . 

Section.3. PhysiCal Data i> · > < . .• <•······ .. .. ,,. < 
Bolling Point: 588 to 590 "F (309 to 310 "C), • 592 "F (311 "C) (decomposes)t Molecular Weight: 266.35 
Meltin;,Point: 374 "F (190 "C),• 374 "F (190 "C)t wecific Gravity (22 "C/4 "C): 1.978 
Vapor ressure: 0.00011 mm Hg at 77 "F (25 "C) ater Solubility: 14 mgt! at 20 ·c 
Vapor Density (Air= 1): 9.2 
Appearance and Odor: Light brown or tan flake or solid with a phenolic odor and pungent taste. Odor detection is at 1.6 mg/1. 

• Pentachlorophenol solution 
t Dry pentachlorophenol 

Section 4. Fire and :f:xplosion Data_ ..• , ••• , .• ,,., •. · ':< .•. ,.- •• 'i······_.·,.·.··.·· <•··.'· '·····,., .. ,,, ... , .... ,· ' .• , •. ,><· 

Flash Point: None reported I Autolgnltion Temperature: None reported I LEL: None reported I UEL: None reported 
Extinguishing Media: Since pentachlorophenol is noncombustible, use extinguishing media appropriate to the surrounding fire: dry chemical, 
water spr~, carbon dioxide, or foam. Use the water spray to cool fire-exposed containers. 
Unusual ire or Explosion Hazards: When involved in a fire, pentachlorophenol emits toxic fumes. Wood treated with 5% pentachlorophenol 
solution or pentachlo~heno1 in petroleum solvents such as mineral spirits or kerosine are combustible. 
Special Fire-fighting rocedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contained breathin~ 
apparatus (SCBA) With a full facepiece operated in the pressure-demand or positive-pressure mode and full protective equipment Avoids ·n 
contact If feasible, remove containers from fire area. Be aware of runoff from ftre control methods. Do not release to sewers or waterways. 

Se~tionS. Reactiyit:YDat;} < .. ,,.,, .• ,,,._,_,., •. _ ..•.. <· .• ,.-.•. ,,•••,•••··'····.··••····r······,,·•·•·-·,·•·••,·••-,•••••••·•·····•··· . · ··,_</ •. : < >· .. , .... :·· ... ·· .. · ... ,. ,, ... .·. < > 
.. . ···>•···· ,,, . Stability/Polymerization: Pentachlorophenol is stable at room temperature in closed containers under normal storage and handlin~ conditions. 

f:Jazardous polymerization cannot occur. Pentachlorophenol solutions subjected to sunlight or ultraviolet light undergo photochenuca! de grad a-
lion. 
Chemical Incompatibilities: Pentachlorophenol is incompatible with strong oxidizers and alkalies. 
<:;~nditlons to Avoid: Avoid contact with heat and ignition sources (open flame, electric arcs, or hot surfaces) which can cause thermal decompo-
SltiOD. 

Haza_rdous Products of Decomposition: .Thermal oxid~tive de'!'mposition of pentachlorophenol can produce hydrogen chloride, chlorine, and 
chlonnated hydrocarbons. Prolonged heating above 392 F (200 C) produces traces of octachlorodibenzo-para-dioxin. 

Seetioll.M:Health HaZ3rd·Data <> <···••·····-·.··.·/. <<.>· •. ·._,,.' <··.•·-•>}_ , >··•>••·•'<<·•····,···.·•· / .•.•. __ .. ,•···· , .. ·· 
Carcinogenicity: There is animal evidence of an increase in liver and endocrine tumors in some research studies but not in others. Also ·pep 
shares some structural similarity to other carcinogens. However, NTP, IARC, and OSHA do not list PCP as a car~inogen. It may be taxi~ to the 
fetus, especialfi; during early pregnancy. 
Summary of Isks: Airborne exposure is irritating to the eyes, skin, throat, and lungs, and may cause acute and possibly chronic effects (see 
?e~ov.:). Levels ab9ve 1 mg/m3.may cause cough, sn<:<:zing, and tearing of the eyes, especially in unacclimated workers. Skin contact is also 
rrntating and provtdes an ef~ctent wa:,: for the chenucal to ente~ the body and cause shstemic poisonin~. Skin rashes (dermatitis) including 
chloracne (a severe and perststent cystic form of acne charactenzed by blackheads, w iteheads, and ye low cysts) may result from repeated or 
prolonged contact with even dilute solutions (e.g., 1 %). Ingestion may cause severe systemic poisoning. C . 

onlmue on next page 
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Section 6. Health Hazard Data, continued 
~edica~ Conditions Aggravated by Long-Term Exposure: Individuals with kidney, liver, endocrine, and metabolic disorders may be at a 
higher nsk from exposure to pentachlorophenol. Consult a physician. 
Target Organs: Cardiovascular system, endocrine system, general metabolism, liver, kidneys, respiratory system, eyes, skin, and central nervous 
system (CNS). 
Primary Entry Routes: Inhalation, skin absorption, ingestion, eye contact. 
Acute Effects: Acute exposures are irritating_ and may cause ~achycardi_a (rap_id ~eartbeat), tachypnea (ra~id breathing), hypertension (high blood 
p~ssure), fevers, muscular weakness, anorexia (loss of appetite), sweatm~, diZzmess, and nausea. Very high doses may cause unconsciousness 
seizures (convulsions), or death due to cardiac arrest The risk of acute pOisoning may increase in hot weather. ' 
Chronic Effects: Absorption of PCP and/or its contaminants may caus1~ chloracne. Bronchitis and weight loss may develop. Animal studies 
suggest that liver and kidney damage may occur. 
FIRST AID 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Consult a physician immediately. 
Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin consult a 
physician. Wash affected area with soap and water. ' 
Inhalation: Remove exposed person to fresh air and support breathing with artificial respiration, CPR if necessary, and oxygen if available. 
Ingestion: Call a physician or Poison Control Center immediately. Never give anything by mouth to an unconscious or convulsing person. If 
ingest~, h~ve ~at conscious pe~on drink .1 ~o 2 glasses of wau:r. then in~uce vomiting._ If possible, induce vomiting under medical supervision. 
Do not mstill milk or other matmals contammg vegetable or antmal fats smce they are likely to enhance absorption. 
After first aid, get appropriate In-plant, paramedic, or community medical support. 
Note to Ph:yslcians: Severe systemic poisoning results primarily from uncoupling of mitochondrial oxidative phosphorylation, with ensuing 
hyperp)'!CX_Ia. Promote he~t l~ss and aggress.ivel.>: manage hyperthermia. with physical methods. Antipyre_tics (zncluding aspir_in), aJropine, and 
phenothiazzfll!! are contrazndzcaJe~. Forc.e dmre~ts to ~educe body burd-~n. Carefully follow and tre~t flutd!electrolyte and actd!base ~Iterations. 
Treat supporuvely and reduce anxiety. Dtagnosl!c tesling should mclud'~ rectal temperature, PCP unne or plasma levels, blood cherrustries 
(including electrolytes, LFTs, BUN, creatinine), and CBC. Treat ingestion with emesis, gastric lavage, and saline cathartic. 

Section 7 .. Spill, Leak, and Disposal Procedures 
Spill/Leak: Notify safety personnel, evacuate all unnecessary personnel, provide adequate ventilation, and remove all heat and ignition sources. 
Cleanup pe~onnel ~eed fuU pro~ti?n against vapor ~halation and conta~t with soluti_on or solid. Co~ect dry s?illed material in a.m~tal c~ntainer 
for reclamal!on or disposal. For liquid spills, collect With an absorbent solid and place m a metal con tamer for disposal. For large liquid spills, dike 
far ahead of liquid spill to contain. Wash residue with soap and water. Prevent spills from entering sewers, streams, and open waters. Pentachloro
phenol is toxic to fish and wildlife. Follow applicable OSHA regulations (29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33), RCRA Waste No. U242 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 10 lb (4.54 kg) [• per Clean Water Act, Sec. 311(b)(4), 

Sec. 307(a), and per RCRA, Sec. 3001] 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 

Section 8. Special Protection Data 
. .. 

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, where 
concentrations of pentachlorophenol exceed or are likely to exceed .5 mg/m3, wear a NIOSH-approved organic vapor-dust filter type respirator; a 
full facepiece is needed at concentrations >2.5 mg/m3• For emergen~y or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), 
wear an SCBA; SCBA can be used to 150 mg/m3

• Warning! Air-purifl_ing respiraJors do not protect workers in oxygen-deficienJ atmospheres. 
Other: Wear impervious gloves (polyvinyl chloride, neoprene or nitnle latex), boots, aprons, and gauntlets to prevent skin contact Extremely 
high concentrations may require a full containment suit Always consult an industrial hygienist. 
Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concentrations below both OSHA PEL and ACGIH TLV 
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controllin~; it at its source.CI0 '> 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washr~g facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment Launder contaminated clothing before wearing. Use separate lockers for street clothes. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

Section 9. Special Prec~utions and.(:omments••.··•··•··.·· 
Storage Requirements: Store in properly labeled and closed containers in a cool, dry, well-ventilated, low fire h~ard area away from heat and 
ignition sources and combustible materials. Protect containers from physical damage. Outside or detached storage IS preferred. Accumulated 
sludge at the bottom of dipping tanks !Day ~oncentrate taxi~ impurities at much high~r levels that:~ original prod_u~t po not reu.se drums. Clean 
empty drums, liners, and block wrappmgs m accordance With 40 CFR 261.7(b)(3) pnor to retummg for recondttiomng, recycling, or other 
disposal. . . . . . 
Engineering Controls: Educate workers about pentachlorophenol's hazards. AvOid skin contact and vapor o: dust mhalation. U.s~ only w_1th 
adequate ventilation and appropriate personal protective gear. Institute a respiratory protection program that mcludes regular tra.J.rung, mamte-
nance, inspection, and evaluation. Practice good personal hygiene and housekeeping procedures. . . . 
Medical Surveillance: Preplacement and periodic medical evaluations should include a_ complete history an~ phystcal exarruna~10n 3f1d a . . 

1 

biochemical profile (includmg LFTs, BUN, creatinine, and electrolytes). Consider. baselme puli?onary fu~clion tests. Pe:rform biOlogic momt~nng , 
for PCP levels at the end of work shifts (plasma) and toward end of workweek (urme). 24-hr urme collections are more accurate than spot testmg. ' 

Transportation Data (49 CFR 172.102) 
IMO Shipping Name: Chlorophenols, liquid IMO Shipping Name: Chlorophenols, solid 
IMO Hazard Class: 6.1 IMO Hazard Class: 6.1 
ID No.: UN2021 ID No.: UN2020 
IMO Label: St Andrews Cross IMO Label: St. Andrews Cross 
IMDG Packaging Group: III IMDG Packaging Group: III 

MSDS CoUection References: 1, 38, 73, 84, 85, 88, 89, 100,101, 103, 124, 126, 127, 132, 133, 136, 138, 140, 143, 146 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: MJ Upfal, MD, MPH; Edited by: JR Stuart, MS 107 
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Section 1. Material Identification 

I Mcterial Safety Data Sheets Collection: 

Sheet No. 536 
Benzyl Alcohol 

Issued: 5/85 Revision: A, 5/93 

41 
Benzyl Alcohol (C,H5CH10H) Description: Occurs naturally in jasmine, hyacinth. and dozens of other essential oils. R 1 NFPA 
Derived commercially by hydrolysis of benzyl chloride, catalytic reduction of benzaldehyde, the Grignard reaction of I 2 

~ bromobenzene and formaldehyde or benzyl chloride and oxygen, or by action of sodium or potassium carbonate on benzyl s 2* 
K 2 chloride. Used in the preparation of perfumes, pharmaceuticals (antimicrobial aid in the preservation of parenteral drugs), *Skin 

cosmetics, inks, and benzyl esters; in microscopy as an embedding material; degreasing agent in rug cleaners; solvent for absorption HMIS 
dyestuffs, cellulose esters, casein, and waxes; and for heat-sealing polyethylene films. H 2 
Other Designations: CAS No. 100-51-6, a/pha-hydroxytoluene, benzal alcohol, benzene carbinol, benzene methanol, F I 
Benzylicum, Euxyl K100, NCI-C06111, phenyl carbinol, phenyl methanol, phenyl methyl alcohol, a/pha-toluenol. R 0 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guidl13l for a suppliers list. 

ppp 
• Sec. 8 

Cautions: Benzyl alcohol is irritating to the eyes, skin, and mucous membranes. Severe exposures can cause central nervous 
system effects. It is combustible when exposed to heat or flame. 

Section 2. Ingredients and Occupational Exposure Limits 
Benzyl alcohol, ca 100% 

1992 OSHA PEL 1993-94 ACGIH TLV 1992 Toxicity Data• 
None established None established Rabbit, skin: 10 mg/24 hr (open patch test) caused mild irritation. 

Rabbit, eye: 750 ~g caused severe irritation. 
1992 NIOSH REL 1991 DFG (Germany) MAK Rat, oral, LD50: 1230 mg/kg caused somnolence, excitement, and roma 
None established None established Rat, inhalation, LCLo: 1000 ppm/8 hr; toxic effects not yet reviewed. 

• See N10SH, KJECS (DN3150000), for additional irritation and toxicity data. 

Section 3. Physical Data 
Bolllng Point: 403 'F (206 ·q Molecular Weight: 108.15 
Freezing Point: 4.46 'F (-15.3 'C) Specific Gravity: 1.04535 at68 'F (20/4 'C) 
Vapor Pressure: 1 mm Hg at 136.4 'F (58 'C); 0.15 mm Hg at 77 'F (25 'C) Water Solublllty: 3.5% 
pH: Aqueous solutions are neutral Other Solubilities: Soluble in acetone, benzene, chlorofonn, ethyl 
Viscosity: 5.8 cP at 68 'F (20 'C) alrohol, ethyl ether, aromatic hydrocarbons, and vegetable oils. 
Refraction Index: 1.5385 to 1.5405 at 68 'F (20 'C)/D Octanol/Water Partition Coefficient: Log Kow = 1.10 
Odor Threshold: 5.5 ppm Critical Temperature: 757 'F (403 'C) 

Appearance and Odor: Colorless to water-white liquid with a faint, aromatic odor and a sharp, burning taste. 

Section 4. Fire and Explosion Data 
Flash Point: 200 'F (93 'C) CC / Autoignltion Temperature: 817 'F (436 'C) [ LEL: None reported I UEL: None reported 
Extinguishing Media: Fight flres with dry chemical, carbon dioxide, or alrohol-resistant foam. Water may be used but could cause frothing. 
Unusual Fire or Explosion Hazards: Burning rate= 3.74 mm/minute. 
Special Fire-fighting Procedures: Because fire may produce toxic thermal decomposition products, wear a self-rontained breathing apparatus 
(SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Do not release runoff from fire control methods to sewers 
or waterways; dike for proper disposal. 

Section S. Reactivity Data 
Stablllty/Polymerlzatlon: Benzyl alcohol slowly oxidizes in air to benzaldehyde and benzoic acid. Hazardous polymerization cannot occur. 
Chemical Incompatibilities: Include sulfuric and other acids, hydrogen bromide+ iron at> 100 'C (exothermic polymerization), and oxidizing 
agents. It will attack some plastics. 
Conditions to Avu!d: Exposure to heat, ignition sources, and incompatibles. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of benzyl alrohol can produce acrid smoke and fumes. 

Section 6. Health Hazard Data 
Carcinogenicity: The IARC,<183> NTP,<169l and OSHA(IB)) do not list benzyl alcohol as a carcinogen. 
Summary of Risks: Benzyl alcohol is irritating to the eyes, skin, and respiratory tract. It can be absorbed through the skin with a local anesthetic 
effecl Severe exposures can result in neurologic, liver (benzyl alcohol is metabolized in the liver), kidney, and blood disturbances. No chronic 
industrial illnesses are known and most human toxicity data is based on responses of infants given medicine containing benzyl alcohol as a 
preservative. Contact dermatitis is possible after repeated exposure. 
Medical Conditions Aggravated by Long-Term Exposure: Skin, neurologic, liver, kidney, or blood disorders. 
Target Organs: Eyes, skin, centtal nervous system. blood, kidneys, and liver. 
Primary Entry Routes: Inhalation, skin and eye contact, ingestion. 
Acute Effects: The application of 100% and 1 to 4% solutions have caused anesthesia lasting for 2 hours and 30 minutes, respectively. Prolonged 
or excessive inhalation can cause headache, nausea. vomiting, diarrhea, and in severe cases may cause respiratory ... 

Continw on nt)l;( pagt 
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Section 6. Health Hazard Data, continued l 
~~~ation followed by respiratory or m_uscle paralysis, c_onvu_lsions, unco~cious-nc~s. and death. Ingestion may caus<; gastrointestinaltrad··---~~ 
lffitaUon, followed by nausea, cramps, diarrhea. and possible llssue ulceratiOn. Soluuons greater than 30% can cause spontaneous vomiting. 
Infants given medicine (rectally) with benzyl alcohol as a preservative have suffered severe symptoms resulting in deJth. Effects included 
gradual neurologic deterioration, severe metabolic acidosis, gasping n~spiration, skin breakdown, liver and kidney failure, hypotension, blood 
abnormalities, and cardiovascular collapse. It is not known whether s<:vere industrial exposures will result in similar effects. 
Chronic Effects: Possible dermatitis; although rare, contact dermatitis (both delayed and immediate hypersensitivity reactions) is documented. 
FIRST AID Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with 
flooding amounts of water until transported to an emergency medical facility. Consult a physician immediately. 
Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. 
For reddened or blistered skin, consult a physician. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless otherwise advised. 
have that conscious and alert person drink 1 to 2 glasses of water to dilute. Do not induce vomiting. 
After first aid, get appropriate In-plant, paramedic, or communit:Y medical support. . 
Note to Physicians: Monitor for metabolic acidosis, CNS depression, and hypotension. Presence of benzyl alcohol and benzoic acid in the blood 
and hippuric acid in the urine may aid in diagnosis. Treatment is symptomatic and supportive. 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Notify safety personnel, isolate and ventilate area. deny entry, and stay upwind. Shut off ignition sources. Cleanup personnel should 
protect against inhalation and skin/eye contact. Take up small spills with earth, sand, vermiculite, or other, absorbent, noncombustible material and 
place in suitable containers. Dike far ahead of large spill for reclamation or disposal. Prevent entry into sewers, drains, and waterways. Follow 
applicable OSHA regulations (29 CFR 1910.120). Environmental Degradation: Benzyl alcohol is highly mobile in soil and readily leaches. Some 
may volatilize from dry soils, but not moist. Microbial degradation is possible. In water, microbial degradation is possible under both aerobic and 
anaerobic conditions. It should not significantly bioconcentrate. In air, benzyl alcohol should exist almost entirely in the vapor-phase. The est. half
life with photochemically produced hydroxyl radicals is 2 days. Ecotoxicity Values: Daphnia magna. TLm = 360 ppm/48 hr; Pimepluzles prome/as 
(fathead minnow), LC50 = 480 and 770 mg/L in 72 and 48 hrs., respec1ively; Lepomis macrochirus (bluegill sunfish). LC50 = I 0 ppm/96 hr. 
Disposal: Contact your supplier or a licensed contractor for detailed rEcommendations. Follow applicable Federal, state, and local regulations. 

EPA Designations . OSHA Designations 
RCRA Hazardous Waste (40 CFR 261.33): Not hsted Air Contaminant (29 CFR 1910.1000, Subpart Z'1: Not listed 
CERCLA Hazardous Substance (40 CFR 302.4): Not listed ' 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
SARA Toxic Chemical (40 CFR 372.65): Not listed 

~s=e_c_t~io-n~8-.~S~p-e-c~ia~I~P~r-o-t-ec-t7io-n--=D~a-m _______________________ ~--------------------------------~, 
~----------------------------------------------------------------------------·---------------------------

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133 ). Because 
contact lens use in industry is controversial, establish your own policy. 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, tf 
necessary, wear a MSHA!NIOSH-approved respirator. Select respirator based on its suitability to provide adequate worker protection for given 
working conditions, level of airborne contamination, and presence of sufficient oxygen. For emergency or nonroutine operations (cleaning spills, 
reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purif_1ing respirators do not protect workers in oxygen-deficient atmospheres. If 
respirators are used, OSHA requires a written respiratory protection program that includes at least: medical certification, training, fit-testing, 
periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas. 
Other: Wear chemically protective gloves, boots, aprons, and gauntlets made of bury) rubber to prevent skin contact. 
Ventll~tlon: Provide general and local exhaust ventilation systems to maintain airborne concentrations as low as possible. Local exhaust 
ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at its source.< 103

> 

Safety Stations: Make available in the work area emergency eyewash stations, safery/quick-drench showers, and washing facilities. 
Contaminated Equipment: Separate contaminated work clothes from street clothes and launder before reuse. Remove benzyl alcohol from your 
shoes and clean PPE. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using benzyl alcohol, especially before eating, 
drinking, smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage/Handling Requirements: Prevent physical damage to containers. Store in airtight containers in a cool, dry, well-ventilated area away 
from heat, ignition sources, and incompatibles. 
Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airborne contaminants 
and to maintain concentrations at the lowest practical level. 
Administrative Controls: Consider preplacement and periodic medical exams of exposed workers with emphasis on the skin, liver, kidney, 
central nervous system, and blood. 

Transportation Data (49 CFR 172.101) 

DOT Shipping Name: Combustible liquid, n.o.s. * Packaging Authorizations Quantity Limitations 
DOT Hazard Class: Combustible liquid a) Exceptions: 173.150 a) Passenger Aircraft or Railcar: 60 L 
ID No.: NA1993 b) Non-bulk Packaging: 173.203 b) Cargo Aircr:1ft Only: 220 L 
DOT Packing Group: III c) Bulk Packaging: 173.241 Vessel Stowage Requirements 
DOT Label: None a) Vessel Stowage: A , 
Special Provisions (172.1()2): T1 b) Other:_ ' 

• The DOT defines a combustible liquid as one having a flash pL between 141 "F (~.s.·q and 200 'F (93 'C). Ref~rences consulted by Genium varied wiih flash J 
pts. between 200 'F and 213 'F. Therefore, each company must determine before sh.ippmg, the exact flash pt. of ihetr brand of benzyl alcohol. 

MSDS Collection References: 73, 101, 103, 124, 126, 127, 132, 136, 139, 149, 159, 168, 183, 186 
Prepared by: M Gannon, BA; Industrial Hygiene Review: PA Roy, MPH, CIH; Medical Review: 1W Thobum, MPH, MD 
Copyn&hl e 1993 by Geruurn Pubhahin& Corpon.uon. Any c:ommcrclal UK or n:prcxluctlon wahou.t the publaaher I pcmus.su:a 11 p~ohibitcd: Ju_damcnts u t~ the suitab~ity ofinf,J~tion herein for the pw:mucr'• purp<li':S 
an:~~ tb::: pure~• rcsponsibili~. Alth~&h _reasonable car~ has been taken in the preparation of such informau~, Gcnium Publls~ CorporatiOn extends no wm&r~hcs, makes no n:presenutu:ms, and asswnt:s 



Material Safety Data Sheet.~ Collectwn: 

~p 
Genium Pt.:blishing Corporation 

1145 Catal; n Street 
Schenectady, NY 1:2303-1836 USA 

(518) 377-8854 

Sheet No. 711 
Pyrcne 

Issu :d: 4/90 
~----~~~~~~~------------------~ Section 1. Material Identification 31 

Pyrene Description: A condensed ring, poly aromatic hydrocarbon compound derived from coal tar. Also synthesized 
from o,o'-ditolyl. Used in biochemical research and as starting material for synthesizing benzo(a)pyrene. An ingredient of 
smoked and broiled meat, tobacco smoke, and air pollution. 

R 1 Genlum 

Other Designations: CAS No. 0129-00-0; cl~HIO; beta-pyrene; benzo(d,e,f)~henanthrene; be.nzo~d,e,f)phenathren~. . 
Manufacturer: Contact your supplier or distributor. Consult the latest Chenucalweek Buyers Gwdtf'll for a suppliers hsL 

I 3 
s 2• 
K -
• Skin 
absorption 
~ 

Section 2~ Ingredients and Occupational Exposure Limits 
Pyrene, ca 100% 

OSHA PEL ACGIH TLV, 1989-90 
8-hrTWA: 0.2 mg/m3 None established 

NIOSH REL, 1987 
None established 

Toxicity Data• 
Rat, oral, LD

30
: 2700 mg/kg ingested produces conjunctiva 

irritation, excitement, and muscle contraction 

HMIS 
H 2 
F 1 
R 0 
PPGt 
t Sec. 8 

Rat, inhalation, LC
50

: 170 mglm3 inhaled produces conjunctiva 
irritation, excitement, and muscle contraction 

Gene mutation in mammalian cells; human cell types: 12Jl.mol/l 

• See NlOSH.TrrECS (UR2450000), for additional mutative, twnorigenic, and toxicity data. 

Section 3. Physical Data > < 
Bolling Point: 759 "F/404 ·c 
Melting Point: 313 "F/156 ·c 
Vapor Pressure: 6.85 X 10"7 torr at 68 "F/20 ·c 

Molecular Weight: 202.26 gtmol 
Specffic Gravity (H

2
0 = 1 at 39 "F/4 "C): 1.271 at 73 "F/23 ·c 

Water Solubility: Insoluble (0.135 mgt!) 

Appearance and Odor: Colorless solid or a slight blue florescent solution. Tetracene impurities give pyrene a yellow color. 

Section 4. Fire and Explosion Data·· ••.. 
Flash Point: None reported I Autoignitlon Temperature: None reported I LEL: None reported I UEL: None reported 
Extinguishing Media: Use foam, dry chemical, and C0

2 
to extinguish fire. 

Unusual Fire or Explosion Hazards: Pyrene is a flammable and combustible material that heat and ignition sources may ignite. It burns rapidly 
with a flare-like effecL 
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode. Avoid skin contacL Be aware of runoff from fire control methods. Do not release to 
sewers or waterways. 

Stability/Polymerization: Pyrene is stable at room temperature in closed containers under normal storage and handling conditions, Hazardous 
polymerization cannot occur. 
Hazardous Products or Decomposition: Thermal oxidative decomposition of pyrene can emit irritating fumes and acrid smoke. 

Clpyrtgbl C 1990 Oemam Publishin& Corponboa. 
lu!.y COtllii!a<;ial -or tepmdnctian withoot tho publisher's permlsaioo. is prohibited. 



1\ o. 711 Pyrene 4/90 

Section 6. Health Hazard Data 
Carcinogenicity: Neither the NTP, IARC, nor OSHA lists pyrene as a carcinogen. 
~umm~ry of Rls~: Pyrcne is irritating to exposed skin .:nd eyes, moderately toxic by ingestion and intraperitoneal routes, and a poison by 
mhala!.!On. Expenmental studies show pyrene is a tumorigen in animals and a mutagen in humans. Workers exposed to concentrations between 3 
and 5 mglm' showed some unspecified teratogenic effects. In general, human exposure occur·: mainly through inhalation of tobacco smoke and 
polluted air. Although ingesting smoked and broiled me:ru may expose humans to pyrene, th::e is little indication of serious health effects. 
Medical Conditions Aggravated by Long-Term Exposure: None reported. 
Target Organs: Skin, eyes, respiratory tract 
Primary Entry Routes: Inhalation, ingestion, skin contact 
Acute Effects: Vapor inhalation may irritate the nose mucosa and respiratory tract Vapors may also cause conjunctival irritation. Pyrene is 
absorbed through intact skin and causes d(:rmal irritation. Ingestion may irritate and bum the esophagus and gastrointestinal tract 
Chronic Effects: None reported. 
FIRST AID 
Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for ~lt least 15 min. 
Skin: Quickly remove contaminated clothing. After rinsing affected skin with flooding amounts of water, wash it with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have a conscious person diin.k: 1 to 2 glasses of 
milk or water. Do not induce vomiting. 
After first aid, get appropriate In-plant, paramedlc, or community medlcal support. 
Physician's Note: Observe patients with dermal exposure for systemic poisoning since pyrene is absorbed through intact skin. 

Section 7. Spill, Leak, and Disposal Procedures ·•··• 
Spill/Leak: Notify safety personnel, evacuate all unnecessary personnel, and remove all heat and ignition sources. Cleanup personnel should 
protect against vapor inhalation and skin and eye contact. Scoop spilled material into appropriate disposal containers. Abs.orb liquid with inert, 
noncombustible material and place waste in appropriate disposal containers. Follow applicable OSHA regulations (29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 
Listed as a CERCLA Hazardous Substance• (40 CFR 302.4), Reportable Quantity (RQ): 5000 lb (2270 kg) [• per Clean Water Act, Sec. 307(a)] 
Listed as SARA Extremely Hazardous Substance (40 CFR 355), Repor1able Quantity: 5000 lb, Threshold Planning Quantity (fPQ): 1000/10,000 
lb 

SARA Toxic Chemical (40 CFR 372.65): Not listed 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000, Subpart Z): Not listed 

Section 8. Special ProtectioirData · ····.• .. ·• 

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CHt 1910.133). 
Respirator: Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a NIOSH-approved respirator. For emergency or 
nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. 
Warning: Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact. 
Ventilatioo: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below th•! OSHA PEL (Sec. 2). 
Local exhaust ventilation is preferred since it prevents contaminant dispersion into the wort area by controlling it at its source.(t0'1) 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentr2cte, irritants. Remove this 
material from your shoes and equipment Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

Section 9.•.·•SpeciaJ P'rec2l1tioris and Comments > /· .. ·.····•·•·· ··· .... ·· ····· .. ·.·./ ....... / / / >< .. > ···•·· < >•···· ··• <•••·····•.··•·•··•····· ·•·••·. < .•..•... •·.····· ·•· ·.· 
Storage Requirements: Store in closed containers in a cool, well-ventilated area. Protect containers from physical damage. 
Engineering Controls: Avoid vapor inhalation and skin contact Practice good personal hygiene and housekeeping proc,edures. To prevent 
static sparks, electrically ground and bond all containers and equipment used in shipping, ~iving, or transferring operations in production 
and storage areas. Provide preplacement and periodic medical examinations, including COlllpfehensive maMcal histories with emphasis on the 
oral cavity, respiratory tract, bladder, and kidneys. Examine the skin for premalignant and ~gnanllesions. 
Transportation Data (49 CFR 172.101, .102): Not listed 

MSDS Colkction References: 7, 73, 87, 103, 123, 124, 126, 127, 136 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, Cll:I; Medical Review: M1 Hardies, MD Pll 

Cop,riclll C 1990 by Oenium Publisbinc Corptnllon.ltSJy 00111111er<ill ... or reprodll<boo Wllboutlbe pabliala'l p<:mmnc~~ll prob!Ued. Jut~cmmtoato 11>1: oullllt!lly or lnfomolb<ll bema. ror !be purchue<'s porpooea 
are neceutrllylbe purclma's ,...,...,,!lity. Altboucb ..-ble core hal beenlal:en iD lbe pnporotioD of ncb lnf~ Otalum l'lll>l!oiDac Corp<nl!oa ••IJ:Ddaao wwrantla,- m r<preenllltiotlll, ml....-s 
DO reopc<~~ibility II 10 lbe C<aU'I<T or IUillbi!ity of .. cb lnfmaaliaJ rar appli<:a~OD 10 lire purcbua'l iDUDded P"'!"* Oll'or CODOeqiiCDCCI of 1111 .... 

:·: .. 



Material Safety Data Sheets Collection: 

eliP 
Genium Publishing Corporation 

1145 Catalyn Street Sheet No. 713 
Schenectady, NY 12303-1836 USA Lead (Inorganic) 

(518) 377-8854 
Issued: 8/90 

Section 1. Material Identification 32 
Lead (Inorganic) (Pb) Description: Exists widely throughout the world in a number of or.es. Its rna~ commercial ~urce R 0 Genlum 
is galena {lead sulphide). Lead mineral is separated from cru~e ores by blast-fu~ace smeltmg •. d.rossmg, or electrolytic I 4 

~ refining. Lead is used mostly in manufacturing storage battenes. Other us.es are. m m~nufactu~ng tctraeth~~ead and both s -
organic and inorganic lead compounds in ceramics, plastics, ~nd electro~Ic d~v1ces; m prod~cmg.ammumtion, solder, K 0 
cable covering, sheet lead, and other metal products (brass, pipes •. caulking~; m metallurgy;.~ we1g~~ and as ball~t; as a 
chemical intermediate for lead alkyls and pigments; as a con.stuc~on matenal f?r the tank lirungs? p1pmg, and eq~1pment HMIS 
used to handle the corrosive gases and liquids used in su!func ac1d manufactunng, petroleum refmmg, halogenauon, sul- H 3 
fonation extraction and condensation; and for x-ray and atomic radiation protection. F I 
Other Designation~: CAS No. 7439-92-1, lead oxide; lead salts, inorganic; metallic lead; plumbum. R 0 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemica/week Buyers' Guidef'll for a suppliers list PPG* 
Cautions: Inorganic lead is a potent systemic poison. Organic lead (for example, tetraethyllead) has severe, but different, health effec~. • Sec. 8 
Occupational lead poisoning is due to inhalation of dust and fumes. Major affected organ systems are the nervous, blood, and reproductive 
systems, and kidneys. Health impairment or disease may result from a severe acute short- or long-term exposure. 

Section 2. Ingredients and Occupational Exposure Limits 
Lead (inorganic) fumes and dusts, as Pb, ca 100% 

1989 OSHA PELs (Lead, inor- 1989-90 ACGlll TLV (Lead, 1985-86 Toxicity Datat 
ganlc compounds) Inorganic, fumes and dusts) Human, inhalation, TCI.o: 10 !lg/m1 affects gastrointestinal tract 
8-hrTWA: 50 j.ig/m3 TLV-TWA: 150!lg/m3 and liver 
Action Level TWA •: 30 !lglm3 Human, oral, TDI.o: 450 mglkg ingested over 6 yr affects 

peripheral and central nervous systems 
29 CFR 1910.1025 Lead Standard 1988 NIOSH REL Rat, oral, TDI.o: 790 mglkg affects multigeneration reproduction 
Blood Lead Level: 40 !lg/100 g 10-hrTWA: <100 !lglm3 

• Action level applies to employee exposure without regard to respirator use. 
t See NIOSH, RTECS (0F7525000), for additional mutative, reproductive, and toxicity data. 

Section 3. Physical Data 
Boiling Point: 3164 "F ( 1740 •q Molecular Weight: 207.20 
Melting Point: 621.3 •p (327.4 'C) Specific Gravity (20 ·c/4 "C): 11.34 
Vapor Pressure: 1.77 rom Hg at 1832 •p (1000 ·q Water Solubility: Relatively insoluble in hot or cold water* 
Viscosity: 3.2 cp at621.3 'F (327.4 'C) 
Appearance and Odor: Bluish-white, silvery, gray, very soft metal. 

* Lead dissolves more easily at a low pH. 

Section 4. Fire and Explosion Data 
Flash Point: None reported I Auto!gnltlon Temperature: None reported .I LEL: None reported J UEL: None reported 
Extinguishing Media: Use dry chemical, carbon dioxide, water spray, or foam to extinguish fire. 
Unusual Fire or Explosion Hazards: Flammable and moderately explosive in the form of dust when exposed to heat or flame. 
Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contained breathing 
apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode and full protective equipment. Be aware of 
runoff from fire control methods. Do not release to sewers or waterways. 

SectionS.· .. Reactivity Data 
Stability/Polymerization: Lead is stable at room temperature in closed containers under normal storage and handling conditions. It tarnishes on 
exposure to air. Hazardous polymerization cannot occur. 
Chemical Incompatlbllltles: Mixtures of hydrogen peroxide + trioxane explode on contact with lead. Lead is incompatible with sodium azide, 
zirconium, disodium acetylide, and oxidants. A violent reaction on ignition may occur with concentrated hydrogen peroxide, chlorine trifluoride, 
sodium acetylide (with powdered lead), ammonium nitrate (below 200 ·c with powdered lead). Lead is attacked by pure water and weak organic 
acids in the presence of oxygen. Lead is resistant to tap water, hydrofluoric acid, brine, and solvents. 
Condldons to A void: Rubber gloves containing lead may ignite in nitric acid. 
Hazardous Products or Decomposition: Thermal oxidative decomposition of lead can produce highly toxic fumes of lead. 

Section6. Health Hazard Data .· · · 
Carcinogenicity: Al~ough the NTP and OSHA do not list lead as a carcinogen, the IARC lists it as probably carcinogenic to humans, but having 
(usually) no ~uman eVJ.dence. However, the literature reports instances of lead-induced neoplasms, both benign and malignant, of the kidney and 
other org~s m laboratory J?dents. E~cessive expos~re to lead has resulted in neurologic disorders in infants. Experimental studies show lead has 
reproductiVe and teratogenic effects m laboratory ammals. Human male and female reproductive effects are also documented. 
Summary or Risks: ~dis a poten.t. sys~mic poison that affect a variety of organ systems, including the nervous system, kidneys, reproductive 
~ystcm, blood formation, and gastromtestmal (Gl) srstem . The most important way lead enters the body is through inhalation, but it can also be 
~gested when lead dust or unwashed hands con~.amfDate food, drink, or cigarettes. Much of ingested lead passes through feces without absorption 
mto the body. Adu.lts may absorb.only 5 to 15% of mgested lead; children may absorb a much larger fraction. Once in the body, lead enters the 
~loodstream and crrculates. to vano.us org~s. Lead con~entrates and rema~s in bone for many years. The amount of lead the body stores 
mcreases as exposure continues, With possibly cumulauve effects. Dependmg on the dose entering the body, lead can be deadly within several 
days or affect health after many years. Very high doses can cause brain damage (encephalopathy). 
~edlcal Conditions Aggrava~ed b~ E~~ure: Lead ~ay aggra.vate nervous system disorders (e.g., epilepsy, neuropathies), kidney diseases, 
h!gh blood pressure (hypertensiOn), mfertil!ty, and anenua. Lead-mduced anemia and its effect on blood presssure can aggravate cardiovascular 
diSease. 

Continue on next page 
C<ipyrl&hl e 1990 OeDium Pub!Wrinl CorporaiiOD. 
Any commcroial aoe ar reproducdan without !be publilhcr'o permloliao !s probibiled. 



No. 713 Lead (Inorganic) 8/90 

Section 6. Health Ha1.ard Data, continued 
Target Organs: Blood, central and peripheral nervous systems, kidneys, and gastrointestinal (GI) tract. 
PrimarY. Entry Routes: Inhalation, ingestion. 
Acute Effects: _An acut_e, short-term dose of _lead ~auld cause acute encephalopathy with seizures, coma, and death. Howeve:r, short-term 
cxposu;cs of tlllS magnitude arc rare. ~eversible kidney damage ~an occur fro£!1 acute exposure, as well as anemia. 
Cbrom~ Effects: ~ymptoms o~ chrome l?ng-term overexposure mclude appetite loss, nau_sca, metallic taste in the mouth, lead line on gingival 
(gu~). tissue, const.IpatiOn, anXIety, anenua, pap<?r of ~e face an~ the eye gro~nds, excessrve tiredness, weakness, insomnia, headache, nervous ir
ntabil!ty, fine tremors, numbness, muscle and JO~t pam, and colic acco~pan1~d by s~vere abdominal pain. Paralysis of wrist and, less often, 
ankle extensor muscles m~y occur af_ter years of mcreased lead absorp!IO!l. _Kidney dJs~ase may al~ result from chronic overexposure, but few, if 
any~ ~y~ptoms appear until severe .~dney damage has occurred. Reprodu1~t1ve ~amag_e 1s charactenzed by decreased sex drive, Impotence, and 
stcnlity m men; and decreased fertility, al;mormal menstrual. cycles, and miscamages m ~o~en; Unborn childre~ may suffer neurologic damage 
or developmental problems due to excessive lead exposure m pregnant women. Lead p01sonmg s severest result 1s encephalopathy manifested by 
severe headache, convulsions, coma, delirium, and possibly death. 
FIRST AID 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Consult a physician immediately. 
Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. Consult a physician if any health 
complamts develop. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. Consult a physician. 
Ingestion: Never give anything by mouth t() an unconscious or convulsing person. If large amounts of lead were ingested induce vomiting with 
Ipecac syrup. Consult a physician immediately. ' 
After first aid, get appropriate In-plant, paramedic, or community medical support. 
Physician's ~ote: For diagnosis, obtain blood pressure, blood lead level (PbB), zinc ~rotoporphyrin (ZPP), complete blood count for microcytic 
anemia and basophilic stippling, urinalysis, and blood urea nitrogen (BUN) of creatinme. Examine peripheral motor neuropathy, pallor, and 
gingival lead line. Use Ca-EDTA to treat poison, but never chelate prophylactically. Consult an occupational physician or ~Jxicologist. 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Notify safety personnel and evacuate all unnecessary personnel immediately. Cleanup personnel should protect. against inhalation of 
dusts or fume and contact with skin or eyes .. Avoid creating dusty conditions. Water sprays may be used in large quantities to prevent the forma
tion of dust. Cleanup methods such as vacuuming (with an appropriate filter) or wet mopping minimizes dust dispersion. Scoop the spilled 
material into closed containers for dis~ sal or reclamation. Follow applicable OSHA regulauons (29 CFR 1910.120). 
Disposal: Contact your supplier or a l!censed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33, Appendix II-EP Toxicity Test Procedures) 
Listed as a CERCLA Hazardous Substance• (40 CFR 302.4), Reportable Quantity (RQ): 1lb (0.454 kg) [• per Clean Water Act, Sec. 307(a)] 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 191 0.134) and, if neces
sary, wear a NIOSH-approved respirator. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an 
SCBA. Wanung! Air· purifying respirators do not protect workers in o:rygen-def~eienJ alrrlosphLres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact. Protective clothing made of man-Iru•de fibers and lacking 
turn-ups, pleats, or pockets retain less dust from lead. 
Ventilation: Provide general and local ventilation systems to maintain airborne concentrations below the OSHA PELs (Sec. 2). Local exhaust 
ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.ClOJJ 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrau:, irritants. Remove this 
material from your shoes and equipment. Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially washing hands before 
eating, drinking, smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Store in tightly closed containers in a cool, dry, well-ventilated area away from all incompatible materials, direct 
sunlight, and heat and ignition sources. 
Engineering Controls: Educate worker about lead's hazards. Follow and inform employees of the lead standard (29 CFR 1910.1025). Avoid in
halation of lead dust and fumes and ingestion of lead. Use only with appropriate personal protective gear and adequate ventilation. Institute a 
respiratory protection program that includes regular training, maintenance, inspection, and evaluation. Avoid creating dusty condi~ons. Segregate 
and launder contaminated clothing. Take p~ca~tions to protec.t laundry personnel. P:actice good personal hy~i~ne .~d housekeepmg procedures. 
For a variety of reasons, the lead concentration m workroom lllf may not correlate With the blood lead levels m md!VldUalli. 
Other P~ecau~ons: Provide preplacement and p~odi~ medic~! examinations "Yhich ~mph~ize bl<X?d, nervous. system, gas~i.nte~tinal trac~ and 
kidneys, mcludmg a complete blood count and unnalyS1S. Receive a complete hiStory mcluding previous surgenes and h~sp1t_alizauoo, allergies, 
smoking history, alcohol consumption, proprietary drug intake, and occupational and nonoccupational lead exposure. Mwntam records f?r 
medical surveillance, airborne exposure monitoring, employee complaints, and physician's wntten opinions for at least 40 years or durauon of 
employment plus 20 years. Measurement of blood lead level (PbB) and zinc protoporp~~ (ZPP) are useful in~cators of your body's lead 
absorption level. Mwntain worker PbBs at or below 40 ~Jg/100 g of whole blood. To mmuruze adverse reprod~cuve health effects to ,Parents and 
developing fetus, maintain the PbBs of workers intending to have child_ren below 30 ~Jg/100 g. Elevated PbBs mcrease your nsk of disease, and 
the longer you have elevated PbBs, the greater your chance of substantial permanent damage. 

Transportation Data (49 CFR 172.102) 
IMO Shipping Name: Lead compounds, soluble, n.o.s. 
IMO Hazard Class: 6.1 
1D No.: UN2291 
IMO Label: St. Andrews Cross (X, Stow away from foodstuffs) 
IMDG Packaging Group: III 

MSDS CoUectio11 References: 26, 38, 73, 84, 85, 88, 89, 90, 100, 101, 103, 109, 124, 126, 132, 133, 134, 136, 138, 139, 142, 143 . 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: OJ Wilson, CIH; Medical Review: MJ Upfal, J\.ID, MPH; Edited by: JR Stuart, MS 

Copyright c 1990 by Qeruum Publi!lti!lg Corporation. Juty common: ill ... or nproducnon Without lhe publi!hrr's pennwtoo" probibued. Judgmenl> u 1o lhe !IIUtabfilty of info?""lloo benm for the purcba3cr's purpooes 
art neceuarily the purcbue:r's Je:spalSibility. Although rea3al.lble care bQ been taken in the preparation of !UCb information, Oeruum Publishin& Cmpa-ation extemls no 'N'I!TID.Ues, I'D&kcs DO repre!entations, am aaumes 
no r~ibility u to the accuracy or suitability of such infmmatioo for applicatioo. to the purc.ba.!cr's intended purpose or for comequC1Jce:s of itJ usc. 



Material Safety Data Sheets Collection: 

C§P Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(518) 377-8854 

Sheet No. 723 
Nickel Metal 

Issued: 8/90 
~S-ec-t~io_n_l~.~NI~a~t-e~ri~a~l~ld~e-n~b~.fi~Ic-a~ti~o-n------------------~---

Nickel (Nl) Description: Found in ores in combination with sulphur1 oxygen, antimony, arsenic, and/or 
silica. The Orford (~odium sulfid_e and el~ctrolysis)_and the Mon~ (mckel carbonyl) pf?cess~s are ~s~ to 
refine nickel. Used m electroplatin~ •. casung ?peratJOn~ for m~hme parts, manufactunng a_ctd-reSIStmg ~d 
magnetic alloys and tapes, syntheslZ!Ilg acrylic esters; m sur&tcal and dental prostheses, CO!I?age, catalytic. 
gastrification of coal, paint pigments, Ni-Cd batteries, ceranucs and glass; and as a catalyst m hydrogenation 
of fats and oils. 
Other Designations: CAS No. 7440-02-0, Raney alloy, Raney nickel. • 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' Guidtf13

l for a 
suppliers list. 

R 
I 
s 
K 

Cautions: Nickel is an eye, skin, and respiratory tract irritant. Chronic inhalation of nickel dust or fumes may cause 
cancer of the lungs and nasal passages. Nickel powder (Raney nickel) is a dangerous fire hazard. 

0 
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2 
l 

32 
NFPA Genium 

~~ 
catalyst metal 
HMIS HMIS 
H 2 H 2 
F 4 F I 
R 0 R 0 
PPGt PPGt 

t Sec. 8 

• Raney nickel is prepared by leaching (with 25% caustic S<?<~a solution) alumi~wn fror:n a~ alloy of 50% alumin':lffi and 50% ?ickel. It is used as a catalyst for . 
hydrogenation Raney nickel, a silvery gray metal powder, IS a dangerous fire nsk and 1gmtes spontaneously ID 31r (Sec. 4). N1ckel catalysts cause many mdustnal 
accidents. 

Section 2. Ingredients and Occupational Exposure Limits 
Nickel, ca lOO% 

1989 OSHA PEL 
8-hrTWA: l mglm' 

1989-90 ACGlli TLV 
TLV-TWA: l mg!m3 

1988 NIOSH REL 
O.G15 mg/m3 

• See NIOSH, RTECS (QR5950000), for additional mutative, reproductive, tumorigenic, and toxicity data. 

Section3. •Physical Data 

1985-86 Toxicity Data• 
Dog, intravenous, LDLo: lO mg/kg 
Guinea pig, oral, LDu.: 5 mg!kg 
Rat, implant, TDto: 250 mg!kg 

Boiling Point: 4946 "F (2730 "C) 
Melting Point: 2651 "F (1455 "C) 
Vapor Pressure: 1 mm at 3290 "F (1810 "C) 

Atomic Weight: 58.71 
Density: 8.90 at 25 ·c 
Water Solubility: Insoluble 

Appearance and Odor: A silvery-white, hard, malleable and ductile metal. 

Section 4. Fire and Explosion Data 
Flash Point: None reported ) Autolgnltion Temperature: None reported ) LEL: None reported j UEL: None reported 
Extinguishing Media: Smother with suitable dry powder or use large amounts of water. 
Unusual Fire or Explosion Hazards: Nickel is combustible as dust or powder. Raney nickel ignites spontaneously in air. Nickel carbonyl 
(MSDS Collection, No. 226), a highly toxic substance, may form under fire conditions. 
Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since nickel dust or powder is toxic if inhaled, wear a self-contained 
breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode and full protective equipment. Be 
aware of runoff from frre control methods. Do not release to sewers or waterways. 

SectionS. Reactivity Data .. ·.· 
Stability/Polymerization: Nickel is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous 
polymerization cannot occur. 
Chemical Incompatibilities: Nickel can react violently with fluorine, ammonium nitrate, hydrogen +dioxane, performic acid, selenium, sulfur, 
ammonia, hydrazine, phosphorus, and titanium+ potassium chlorate. Nickel is also incompatible with oxidants. Raney nickel catalysts may 
initiate hazardous reactions with sulfur compounds, p-dioxane, hydrogen, hydrogen + oxygen, ethylene + aluminum chloride, magnesium silicate, 
methanol, and organic solvents + heat 
Conditions to Avoid: Avoid incompatibilities. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of nickel can produce highly toxic nickel carbonyl. 

Copyngbl 0 1990 Oelliwn Publishin& Corporation. 
AJly c:ommen:ial uxor rqroductioo wilhoot tbe publisher'• permiooioa io proltibited. 



No. 723 Nickel Metal 8/90 

Section 6. Health Hazard Data 
~arcinogenicitr: The ~ARC and NTP cla:osify ni~kel as, _re~pectivcly, ~human ~arcinogen (Group 1) and an anticipated human carcinogen. 
Summary of Risks: Nickel dust or fume IS a resprratory rrntant that With chrome exposure may cause nasal or lung cancer in humans. The 
average latency ~rio? for the .indu.ction of these ca~cers app~ars to be about_25 yr (within a 4~ to 51-yr range). ExperimenL1I studies show nickel 
a~s? has ncoplast.Jgemc, tumongemc, and teratogemc effects In laboratory ammals. Hypersensitivity to nickel is common ar1d can cause conjuncti
VItiS, allergic contact dermatitis, and asthma. The allergic contact dermatitis ("nickel-itch,"' a p;nk papular erythema with pustulation and ulcera
tion) usually clears within one week, but sensitization is permanent 
Medical Conditions Aggravated by Long-Term Exposure: Chronic pulmonary, upper respiratory tract, and skin disorders. Carcinoma of the 
paranasal sinuses, larynx, and lung may also develop. 
Target Organs: Nasal cavities, lungs, skin .. 
Primary Entry Routes: Inhalation, dermal contact, and ingestion. 
~cute Effects: Exposure to nickel fumes can cause upper respiratory tract irritation (with nonproductive cough, rapid breathing, dyspnea, chest 
~g.htn.ess), metal fume fever (chills, fever, flu-like symptoms), asthma, innammation of the lungs (noninfectious pneumonia), eye (conjunctiva) 
rrntat.Jon, nausea, vomiting, and abdominal pain. Dermal contact causes "nickel itch." Ingesting large doses causes nausea, ·vomiting, and diarrhea. 
Chronic Effects: Prolonged or repeated contact can cause nickel sensitization. Symptoms of sensitization include nickel de:rmatitis with eczema
tous skin and lichenification (hardened and le~thery. skin). C~nic inh~atio~ exposure can cause chronic pulmonary irritation, chronic thickening 
of the mucous membranes of the nose, nasal smusJtis, anosmia (loss or mtparrment of the sense of smell), and perforation of the nasal septum. 
Chronic exposure to dust and fumes may cause carcinoma of paranasal sinuses, larynx, and lung. 
FIRST AID 
Eyes: Gently lift the eyelids and flush innmediately and continuously witl1 flooding amounts of water until transported to an emergency medical 
facility. Consult a physician immediately. 
Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a 
physician. Wash affected area with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Since oral toxicity for elemental nickel is low, inducing vomiting is seldom necessary. In cases of severe vomiting or diarrhea, treat for 
fluid replacement 
Arter first aid, get appropriate In-plant, paramedic, or community medical support. 
Physician's l"iote: Chronic exposure to nickel dust may cause eosinophilic pneumonitis (Loeffler's syndrome) which responds well to systemic 
cortico-steroids. There are cases of host rejection of nickel-containing prostheses after development of nickel sensitivity. 

Section 7. Spill, Leak, and Disposal Procedures 
SpilliLeak: Notify safety personnel, evacuate all unnecessary personnel, remove all heat and ignition sources, and provide maximum explosion
proof ventilation. Cleanup personal should protect against vapor inhalation and dermal contact. Avoid dust generatiOn. Using nonsparking tools, 
carefully scoop spilled material into appropriate containers for reclamation or disposal. After completing material pickup, wash spill site. Do not 
release to sewers or waterways. Follow applicable OSHA regulations (29 CFR 191 0.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 
Listed as a CERCLA Hazardous Substance• (40 CFR 302.4), Reportable Quantity (RQ): lib (0.454 kg) [• per Clean Water Act, Sec. 307(a)] 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 191 0.133). 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 191 0.134) and, if neces
sary, wear a NIOSH-approved respirator. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an 
SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent :;kin contact. 
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below the OSHA PEL, ACGIH 
TLV, and NIOSH REL (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it 
at its source.<103J 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate:, irritants. Remove this 
material from yo'Jr shoes and equipment Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work areas. Practice good per!:onal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requlrements: Store in tightly closed containers in a cool, dry, well-ventilated area away from incompatible mau:rials (Sec. 2). Protect 
against physical damage. Store Raney nickel under inert gas or water in tightly closed containers away from heat or ignition sources, acids, 
caustics, and oxidizing materials. 
Engineering Controls: Minimize all possible exposures to potential carc:inogens. Avoid vapor inhalation and dermal contact. Use only with 
appropriate personal protective gear. Institute a respiratory protection program that includes regular training, maintenance, inspection, and 
evaluation. Practice good personal hygiene and housekeeping procedures. 
Other Precautions: Provide preplacement and periodic medical examinations that emphasize the skin, nasal cavities, and lungs, including a 14" x 
17'' chest roentgenogram and urine nickel determinations. 

Transportation Data (49 CFR 172.102) 
IMO Shipping Name: Nickel catalyst, wetted with not less than 40% water or other suitable liquid, by weight, finely divided, activated, or spent 
IMO Hazard Class: 4.2 
1D No.: UN1378 
IMO Label: Spontaneously combustible 
IMDG Packaging Group: II 
~SDSCoUecnonRefcrences:26,38,73,84,85,88,89,90, 100,101,103,109,124,126,132,133,134,136,138,139,140,142,143 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, C!H; Medical Review: M1 Hardies, MD; Edited by: JR Stuart, MS 

Copynght 0 1990 by G<tuum Publisbing Corpol'1lb0n. Any commercial use or reproducbon Without !he pubh•bcr • pernll5SIOO "prohibited. JudgrDC11!.1 u 10 lb< •urtabilrry of informacoa lxn:rn for the purclwe(s purpom 
are necessarily the purcha.!.er's responsibility. Although reu0111blc care hu been taken in the prtpltltion o(!IJCb information. Genium Publishing Caporation extends noWUT'1.Dllet, m1~es DO reprcseotauoru, and assumes 
no re!pODSibility u to the aCGuncy or suitability of !RICh inf'armatiaa for applicatioo to tbe purchaser's intend.ed purpo~ or for comequenc.es or its use. 



Materinl Safety D at a Sh eets Cll 0 ectron: 

~p 
Genium Publishing Corporation 

1145 Catalyn Street Sheet No. 724 
Schenectady, NY 12303-1836 USA 1,2-Dibromo-3-chloropropane 

(518) 377-8854 
Issued: 8/90 

Section 1. MateriaUdentification 32 
1,2-Dibromo-3-chloropropane (C}\BrCHBrC}\Cl) Description: Pre:;>ared by li~uid phase addition of b~min~ to allyl R 1 Genium 
ch!. i ide at room temperature with careful temperature control. It is no longer made m the U.S. Used as a s01l fumigant, I 4 

~ pesticide, and nematocide. s 2* 
Other Designations: CAS No. 0096-12-8, BBC 12, 3-chloro-1,2-dibromopropane, DBCP, Fumazone, Nemafume, K 2 

•skin Nemagon, Nemaset, OS1897. absorption Manufacturer: Contact your supplier or distributor. Consult the latest Chemica/week Buyers' Guidef"l for a suppliers list HMIS 
H 3 
F 2 

Cautions: DBCP is an eye and mucous membrane irritant and a testicular, liver, and kidney toxin. Prolonged or repeated exposures to 
R 1 
PPGt 

this Class lilA combustible liquid can cause infertility and severe liver and Jcidney damage. t Sec. 8 

Section 2. Ingredients and Occupational Exposure Limits 
1,2-Dibromo-3-chloropropane, ca 100% 
1989 OSHA PEL 1989-90 ACGIH TL V 1985-86 Toxicity Data• 
8-hrTWA: 0.001 ppm None established Rat, inhalation, LC~: 103 ppm/8 hr; toxic effects not yet reviewed 

Rat, oral, TDLo: 5475 mgJkg administered intermittently over 73 weeks in a number 
1989 1'1,10SH REL of separate, discrete doses produces gastrointestinal, skin, and appendage tumors 
Ceiling: 0.01 ppm/30 min Rat, oral, TDLo: 500 mglkg (6-150 preg); effects on embryo or fetus (fetotoxicity) 

• See NIOSH, RTECS (TX8750000), for additional irritative, mutative, reproductive, tumorigenic, and toxicity data. 

Section 3. Physical Data 
Bolling Point: 383 "F (195 "C) Vapor Density (Alr = 1): 2.09 at 57.2 "F (14 ·q Specific Gravity: 2.09 at 57.2 "F ( 14 "C) 
Melting Point: 43 "F (6 "C) Evaporation Rate (BuAc = 1): very much less than 1 Water SolubiHty: 0.1% wVwt 
Vapor Pressure: 0.8 mm Hg at 20 ·c Molecular Weight: 236 

Appearance and Odor: An amber-to-brown liquid with a pungent odor. Any detectable DBCP odor indicates overexposure. Its high and low 
odor thresholds are 0.2895 and 0.0965 mg/m3, respectively, with an irritating concentration of 1.93 mg!m3• 

Section 4. Fire and Explosion Data .· .. 
Flash Point: 170 "F (76.7 "C), OC I Autolgnltlon Temperature: None reported J LEL: None reported I UEL: None reported 
Extinguishing Media: Use carbon dioxide or dry chemical to extinguish ftres involving DBCP. Use water spray to cool fire-exposed containers. 
Do not apply a solid stream of water since it scatters and spreads the flame. 
Unusual Flre or Explosion Hazards: Class lliA combustible liquid. 
Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contained breathing 
apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode and chemically protective clolhing recom-
mended by the manufacturer. Structural fvefighler's protective clothing is not effective. Be aware of runoff from fire control methods. Do not 
release to sewers or waterways. 

~ectiot(S·~~at:tivity Data .••... ··•· ...•. · .· .·--- --- . ····· ·.c ~···· 

Stability/Polymerization: DBCP is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous 
polymerization cannot occur. 
Chemical Incompatibilities: DBCP is incompatible with chemically reactive metals such as magnesium, aluminum, and tin alloys. 
Conditions to Avoid: A void contact with rubber materials and coatings since DBCP attacks these materials. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of DBCP can produce toxic hydrogen bromide, hydrogen chloride, 
and carbon monoxide gases and vapor. 

.. Copyrighl Cl\990 Oemum Publisbin& Corpon.tion. 
IU!y commercial UJe or reproducdon ...;thout tho pub\ isba's permiollioa b prohibil<d. 



No. 724 1,2-Dibromo-3-chloropropane 8/90 

Section 6. Health Ha1..ard Data 
Carcinogenlcl~: The NTP an~ <?SHA ~lass if>: DBCP as, respective!~, _an mticipated human carcinogen and a cancer hazard. Based on inade
quate human evtdence and s~fftcie_nt anJ?lal evidence, the !ARC classif!es. DBCP as a possible human carcinogen (Group 28). 
S!-ln_nt:tary of Risks: ~BCP IS a mild ski~?, eye, an~ muc_ous mem?rane IITlt~nl However, chronic exposure to DBCP may lea:i to sterility, 
durumshed renal functJ.on, and degeneratJ.on and crrrhos1s of the liver. The nsk of cancer due to occupational exposure is also a concern. 
:\'ledlcal Conditions Aggravated by Long-Term Exposure: Testicular dysfunction. 
Target Organs: Central nervous system, skin, liver, kidney, spleen, reproductive system, digestive system 
Primary Entry Routes: Inhalation, skin absorption. - · 
Acute Effects: lnhala~on c~n cause respirau;>ry irritation, pu~onary c~ngestio~ or edema, e>:e irritation, conjunctivitis, and c:entral nervous 
system (CNS) depressiOn With apathy, sluggishness, and ataxia. Inhalation of high concentrations may rapidly cause coma. Malaise headache ir
ntability, and chest and abdominal pain are reported to persist for several weeks and perhaps for several years after inhalation expo~ure. D~ 
exposure causes inflammation. Ingestion causes acute gastrointestinal distress with pulmonary congestion and edema. Although toxicity occurs 
more often with chronic exposures, DBCP can cause sterility even at low e:tposures. 
Chronic Effects: Prolonged or repeated dermal exposures can cause necrosis or dermatitis. Repeated exposures can lead to infertility and severe 
liver and kidney damage. 
FIRST AID 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Consult a physician immediately. 
Skin: Quickly remove contamin~ted clothing .. Rinse wi~ flooding amounts of water for at least 15 min. For reddened or blis!l!red skin, consult a 

fhysician. Wash affected area With soap and water. Tramed personnel should double bag and launder or dispose of contaminated clothing. 
nhalation: Remove exposed person to fresh air and sup_port breathing as needed. 

Ingestion: Never give anything by mouth to an unconsciOus or convulsing person. Before inducing vomiting, check the solvent base forfossible 
aspir~tion hazard_. _Immediately call a Poison Control Center. Unless advised otherwise, have that conscious person drink 1 to 2 glasses o water, 
then mduce vomitmg. 
After first aid, get appropriate In-plant, paramedic, or community medical support. 
Physician's Note: For ingestion, consider gastric lavage or activated charcoal cathartic. Place all potentially exposed employc!es in a medical 
surveillance J?rogram that concentrates on reproductive history and testicul<II" function (see OSHA standard for specific detaill: and requirements). 
Monitor significant dermal exposures for systemic toxicity. 

Section 7. Spill, Leak, and Disposal Procedures 
SpUL'Leak: Notify safety personnel, evacuate all unnecessary personnel, remove all heat and ignition sources, and I_>rovide maximum explosion
proof ventilation. Cleanup personnel should protect against vapor inhalation and skin and eye contact. For liquid spills, absorb in pa_per, vermicu
lite, or sand. For large liquid spills, dike far ahead to contain spill. For solid form, use clean, dry, nonspar:kin~ tools to collect matenal for 
reclamation or disposal. Place in appropriate containers with covers for reclamation or disposal. Follow applicable OSHA regulations (29 CFR 
1910.120). 
Disposal: If feasible, absorb small quantities of DBCP, or place them on paper towels and bum them in a safe place such as a fume hood. Dissolve 
large quantities in flammable solvents and atomize them in a suitable combustion chamber equipped with an appropriate efflltent gas cleaning 
device. Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33), Hazardous Waste No. U066 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): lib (0.454 kg) [* per RCRA, Sec. 3001] 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as a Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 

Section 8. Special Protection Data·· 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces
sary, wear a NIOSH-approved respirator. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an 
SCBA. Warning! Air-purifying respiralors do not protect workt!rs in oxygen-defzcienl atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact. Chemically resistant standard rubber a:od neoprene gloves 
do not protect against DBCP. To prevent skin contact, supplied-air suits may be necessary. 
Ventilation: Provide general and local explosion-proof ventilation systems to maintain arrbome concentrations below the OSHA PEL and NIOSH 
REL (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source_<IOJJ 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing fac;ilities. 
Contaminated Equipment: Never wear contact lenses in the work: area: soft lenses may absorb, and all lenses concentrate, irritants. 
Comments: Work areas should have restricted access. Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this 
material, especially before eating, drinking, smoking, using the toilet, or applying cosmetics. 

Section 9. Special Preeautions and Comments ·.·.·. •·• ... ·••·. > > 

Stor~e Requirements: Store in tightly closed containers in a cool, well-vC?tilated area aw_ay from all heat and ignition so~rces and in~mpatible 
.matenals (Sec. 5). Protect containers from physical damage. To prevent static sparks, electrically ground and bond all containers and equipment 
used in shipping, receiving, or transferring operations in production and storage ~as. . . . 
Engineering Controls: Workers should be educated about the hazards and potential dan_gers of this specifically reg~lated subs!Jnce (see 29 <:;FR 
1910.1044 for additional information). Minimize all J?OSSible exposures to potential carcmogens such as DBCP. Institute a resprratory protection 
program that includes regular training, maintenance, mspection, and evaluation. 
Other Precautions: Provide preplacement and periodic medical examinations with emphasis on the genitourinary system indudin~ a SP.erm . 
count, a complete blood count, a complete urinalysis, a thyroid profile, serum testosterone, serum FSH, serum LH, and serum multiphasic analysiS 
(SMA-12). 

Transportation Data (49 CFR 172.102) 
IMO Shipping Name: 1,2-Dibromo-3-chloropropane 
IMO Hazard Class: 6.1 
ID No.: UN2872 
IMO Label: St. Andrews Cross (X, Stow away from foodstuffs) 
IMDG Packaging Group: III 

MSDS CoUection References; 26, 38, 73, 85, 88, 100, 101, 103,124, 126, 127,132, 133, 136, 138, 139, 143 
Prepared by; MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review; MJ Hardies, MD; Edited by: JR Stuart, MS 

Copyright e 1990 by Genium Publl!bing Corporation. Any commercial .... or reproducnon wttbout the pubiW>ct'l pcnn!SSIOD IS probilntcd. JudglDcuts OSlO tho swtabDIIy or info~noa bl.reiD for Chc purchuer"s purposes 
are nece5SI.I11y the purcb.uer's rapcasibility. Although reasonable care has been taken in the preparation of such lnf<nD~tion. Oeoium Publlsh.ing Corpaation exu:nd.l no WUI"'Dlics, make!l oo representations, aDd usumes 
no respocsibility u to the accuncy or suitability of suc.h in!cnnati.ca for application to the purc.haser's lnlend.ed pul'pO!Ie a for c:.oosequencc:s of itl UK. 
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Material Safety Data Sheets Collection: 

Sheet No. 758 
Iron 

Issued: 7/91 

Iron (Fe) Description: Occurs naturally as the second most abundant metal (-5%) in the earth's crust Its ~o~ercial Genl~um 
form usually contains some carbon, phosphorus, silica, sulfur, and manganese. It has four naturally occumng 1sotopes: 5~. ~ 2 
56,57 and 58, and six artificial ones: 52, 53, 55, 59, 60, and 61. Iron is purified by smelting ore with limestone and coke m 2 _ 3 2 _ 1 
blast furnaces (purity 91 to 92 % ), or by continuous direct reduction of iron ore with limestone heated to 1699 "F (926 "C), 
melted at 3499 •p (1926 "C) and then reduced to iron at 2998 •p (1648 "C) with powdered coal (purity 99%). The powder 
form is obtained by treating ~re or scrap metal with hydrochloric acid to give ferrous chloride solution, then filtrating, 
vacuum crystallizing, dehydrating, and reducing it at 1472 ·p (800 "C) to metallic iron (briquettes o_r pow~er); or by 
thermal decomposition of iron carbonyl. Solid iron is used to alloy with carbon, manganese, chromium, mckel, and other 
elements to form steel. Its radioisotopes ("Fe and 59fe) are used in biological tracer studies. The powder form is used in 
metallurgy products, magnets, high-frequency cores, and auto parts; and as a catalyst il!- ammonia synthesis. 
Other Designations: CAS No. 7439-89-6, Ancor En 80/150,~ Armco iron,~ carbonyl rron, Loha, ~ Suy 8-2.~ 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' GuideCTll for a suppliers list 

Powder 

R 1 
I 2 
s 1 
K 1 

Solid 

HMIS 
H 2 
F 2 
R 1 
PPG• 
• Sec. 8 

Cautions: Iron is moderately toxic by ingestion and inhalation of iron dusts and powder. The powder form is pyrophoric (ignites spontaneously 
upon exposure to air and other substances). 

Iron, ca 91 to 99% 

1990 OSHA PEL 
8-hrTWA: 10 mg!m3

• 

1990-91 ACGUI TLV 
TWA: 5 mg/m3

• 

1990 NIOSH REL 
5 mg/m3

• 

1985-86 Toxicity Datat 
Rabbit, intraperitoneal, LDLD: 20 mglkg; no toxic effect noted 

• As iron oxide fumes. 
t See NIOSH, KTECS (N04565500), for additional toxicity data. 

Bolling Point: 4982 "F (2750 C) 
Melting Point: 2795 •p (1535 "C) 
Vapor Pressure: 1 mm Hg at 3248 "F (1787 "C) 
Electrical Resistivity: 9.71 j.J!l/cm at 68 "F (20 "C) 

Molecular Weight: 55.847 
Density/Specific Gravity: 7.86 at 68 "F (20 "C) 
Water Solubility: Insoluble 

Appearance and Odor: Pure, solid iron is a silvery-white or gray, soft, ductile, malleable (can be rolled, hammered, or bent), slightly magnetic 
(becoming more so as it is alloyed; for example, steel) metal. It is available as ingots, wire, sheets, or powder. The powder form is black-gray. 
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Flash Point: None reported• I Autolgnitlon Temperature: None reported• I LEL: None reported I UEL: None reported 
Extinguishing Media: For small fire, use water spray, carbon dioxide (C0

2
), or regular foam. For large fires, use water spray or regular foam. 

Apply cooling water ~-pray to fires-exposed container sides until fire is well out If possible with no risk, remove containers from area. 
Unusual Fire or Explosion Hazards: Since fmely divided iron powder is pyrophoric and ignites upon exposure to air at normal temperatures, 
fires and dust explosions can occur in ducts or separators used to remove the dust during grinding and polishing operations. 
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in pressure-demand or positive-pressure mode. Fight fire from as far a distance as possible. Be aware of runoff from fire control 
methods. Do not release to sewers or waterways. 

• Although no flash point or autoignition temperature is reported, remember that the powder fonn is pyrophoric and can ignite spontaneously in air at room 
temperatures. 
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Stablllty/Polymerlzatlon: Iron is stable in dry air, but readily oxidizes in moist air to form rust. Highly divided powder forms are very unstable 
and can ignite spontaneously in air. 
Chemical Incompatibilities: Solid or powdered iron ignites or explodes on contact with acetaldehyde, ammonium peroxodisulfate, 
chloroformam.idinium. chloric acid, ammonium nitrate, halogens, dinitrogen tetraoxide, nitryl fluoride, polystyrene, sodium acetylide, potassium 
dichromate, peroxyformic acid, and nitryl fluoride. Hot iron wire burns in chlorine gas and iron with water forms rust 
Conditions to Avoid: Avoid generation of iron dusts and contact with the materials listed above. 
Hazardous Products or Decomposition: Thermal oxidative decomposition of iron can produce toxic iron oxide fumes. 
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No. 758 Iron 7/91 
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may be assoc1atcd With an 10creased nsk of lung cancer 10 nuners. No other 110n ores are 1dent1ficd specifically as a carcinogen. 
Summary of Risks: Occupational exposures usually result from dust or fume inhalation during mining, ore preparation, production, and ref10ing 
of the metal and its alloys. Acute and chronic toxicity can occur. Although rare, occupational toxicity by ingestion has occurred. Its effects are the 
sa:nc as those by ingestion of large amounts of iron tablets. 
Medical Conditions Aggravated by Long-Term Exposure: Chronic n:spiratory diseases. 
Target Organs: Eyes, respiratory tract, liver, and pancreas. 
Primary Entry Routes: Eyes, inhalation, and ingestion. 
Acute. ~ffec~: Inhala~on may be irrita~ng to. the respiratory trac~ Eye contact may cause conjunc~~itis (inflammation of the eye's lining), and 
dep~s!tion of 110n particles can leave a 'rust rmg" or brown1sh stam on the cornea. Iron's acute toXICity results primarily from accidental or 
SUICidal ing_estions .(~.g., overdose of iron-containing vitamin pills). Initially, the. patient l!lllY have vomiting, abdominal pain, bloody diarrhea, 
hematemes1s (vonuting blood), lethargy, and shock. After several hours, the patient may 1mprove, but should be observed carefully, as toxicity 
may progress to development of profound shock, severe acidosis (increased acidity in blood), cyanosis (bluish skin discoloration), and fever. Two 
to four days after exposure, liver damage may occur. Within several weeks after exposure, in several rare cases, gastrointestinal fibrosis (scarring) 
has occurred with obstruction of the digestive tract Iron overdose may be fatal. 
Chronic Effects: Chronic inhalation can produce mottling (spotting) of lungs (siderosis). This condition is often without ~•ymptoms and has been 
referred to as "benign radiopaque pneumoconiosis." Ingestion of greater than 50 to 100 mg of iron per day may result in pathological iron 
deposition in body tissues. Symptoms include fibrosis (scarring) of the p.mcreas, diabetes mellitus, and liver cirrhosis. Repeated iron ingestion can 
produce cardiac toxicity. 
FIRST AID 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Consult a physician immediately. 
Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a 
physician. Wash affected area with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious and aL~rt person drink I to 2 
glasses of water, then induce vomiting. Consult poison control center. 
After first aid, get appropriate in-plant, paramedic, or community medical support. 
;\'ote to Physicians: Management of iron poisoning by ingestion is complex and beyond this MSDS's scope. Consult a m(:dical toxicologist. 

Spill/Leak: Notify safety personnel. Isolate hazard area, deny entry, and stay upwind. Shut off all ignition sources-no flares, smoking, or flames 
in hazard area. Avoid dust generation by cleaning small spills with a damp mop. Since finely divided iron powder is expiCisive, take special care 
during cleanup. For large spills, flush material with a stream of water and dike for later disposal. Follow applicable OSHA regulations (29 CFR 
1910.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, 2~d local regulations. 
EPA Designations 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 
CERCLA Hazardous Substance (40 CFR 302.4): Not listed 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
SARA Toxic Chemical (40 CFR 372.65): Not listed 
OSHA Designations 
Listed (as iron oxide fumes) as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 
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Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Since 
contact lens use in industry is controversial, establish your own policy. 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if 
necessary, wear a NIOSH-approved respirator. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent any skin contact. . 
Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concentratiOns below the OSHA PEL (Sec. 2). Local 
exhaust ven:ilation is prefe~ since it prevents contaminant dispersion in~ the work are_a by controlling it at its sourc~.OOJJ ... 
Safety Stat1ons: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and wash10g facilities. 
Contaminated Equipment: Remove this material from your shoes and equipme~t. Launder ~on~nated ~lathing ~fore wearing.. . . 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hyg1ene after us10g this matenal, especially before eat10g, dnnking, 
smoking, using the toilet, or applying cosmetics . 
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Storage Requirements: Avoid physical damage to containers. Store in a cool, dry, well-ventilated area away from flammable gases or liquids, 
oxidizing materials, or organic peroxides (Sec. 5). . . . . . . . . 
Engineering Controls: Avoid dust inhalation. Institute a resprra~rr protectl?n progra~.th~t mcludes reg~lar ~aJ.niO~, m1mtenance, mspe~uo_n, 
and evaluation. Regularly service the dueling at grinding and pohsh10g machmes and fm1shmg belts to mamtain effic1ency of exhaust ventilatiOn 
and prevent explosion. Remote control operations of machinery is advisable when at all possible. 

Transportatlon Data (49 CFR 172.101) 
DOT Shipping Name: lrr.:1 mass or sponge, not properly oxidized 
DOT Hazard Class: Flammable solid 
1D No.: NAI383 
DOT Label: Flammable solid 
DOT Packaging Exceptions: None 
DOT Packaging Requirements: 173.174 

MSDS CoUection References: 26, 73, 103, 124, 126, 127, 132, 136, 138, 139, 143, 146, 148, 149, !59 
Prepared by: M Gannon, BA; Industrial Hygiene Review: OJ Wilson, CIH; Medical Review: M1 Upfal, MD, MPH; Edited by: JR Stuart, MS !.55 
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Material Safety Data Sheets Collection: 

Sheet No. 765 
Genium Publishing Corporation 

1145 Catalyn Street 
Schenectady, NY 12303-1836 USA 

(518) 377-8854 

3,3'-Dichlorobenzidine land Its Salts) 

Issued: 9/91 

Prepared from '-dichloro-
v"'"'··~·Ul~ is used solely in producing ' dihydrochloride. 3,3'-dichlorobcnzidine encountered 
commercially as dihydrochloride salt because of its greater stability. 3,3'-Dichlorobenzidine dihydrochloride is used in 
manufacturing azo dyes, pigments for printing ink, textiles, plastics, and crayons; as a curing agent for isocyanate-termi
nated resins for urethane plastics; and as an intermediate for the Benzidine Yellow pigments. 
Other Designations: CAS No. 0091-94-1, 3,3'-dichlorobenzidine; CAS No. 0612-83-9, 3'-dichlorobenzidine 
dihydrochloride; Curithane C126;cJ) DCB; 4,4'-diamino-3,3'-dichlorobiphenyl; 4,4'-diamino-3,3'-dichlorodiphenyl; 
dichlorobenzidine; o,o'-dichlorobenzidine. 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guide(lll for a suppliers list 

3,3'-Dichlorobenzidine and its salts, ca 100% 

1990 OSHA PEL• 1990-91 ACGlli TL V• 1985-86 Toxicity Datat 

2* 
1 

• Slcin 
absorption 

HMIS 
H 2t 
F 1 
R 0 
PPGt 
t Chronic 
Effects (Sec. 6) 
t. Sec. 8 

None established None established 
1990 l'ilOSH REL* 
None established Rat, oral, L~0: 5250 mglkg; toxic effects not yet reviewed 

Dog, oral, Tuu.: 17 gtkg administered intermittently over 7 years 
in a number of separate discrete doses produces tumorigenic 
effects including liver, kidney, ureter, and bladder (tumors) 

1990 IDLH Level* 
None established 

foam. 
Unusual Fire or Explosion Hazards: Fire may produce toxic fumes. 
Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contained breathing 
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode, and full protective clothing. If feasible, move 
containers from fire hazard area. Be aware of runoff from fire control methods. Do not release to sewers or waterways. Decontaminate personal 
protective gear and building areas prior to rehabitation. 

tions. polymerization cannot occur. 
Chemical Incompatibilities: None reported. 
Conditions to A void: A void heating to decomposition. 
Hazardous ~rod~cts of Decomyosltlon: Th~l oxidatiye decomposition of 3,3'-dichlorobenzidine and its salts can produce very toxic fumes 
of hydrochlonc actd (HCl),'chlonne (CJ.), and n)trogen oxtdes (NO.). 

c.,pyrtghl e Corpaation. 
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Car~lnogenlclty: In 19?0 reports, 3,3'-dichlorobenzidine is listed as an ACGIH suspected human carcinogen, ~nd an!ARC possible human 
cJrcmogen (Group 2B, madequate human and sufficient animal evidence), .m NTP anticipated human carcinogen, and an OSHA suspected cancer 
agenL 
Summary of.Risks: Although no ~ases of human tumors have been observ,~d, by analogy with effects caused in animals, DCB and its salts mav 
caus: cancer tO humans. Workers m the printing and graphics arts professions arc at special risk. • 
Medtcal Conditions Aggravated by Long-Term Exposure: None reported. 
Target Organs: Bladder, liver, lung, skin, gastrointestinal (GI) tract. 
Primary Entry Routes: Inhalation, skin absorption. 
Acute Effects: Skin con~act may cause allergic skin reactions. 
Chronic Effects: Chron1c exposure to DCB could cause bladder cancer in humans by analogy to animal studies. In a 30-year follow-up study of 
934 workers in a benzidine manufacturing plant, there was an excess of 8 vs. 1.53 expected bladder cancers. 
FIRST AID 
Ey~~: Gently lift the ey_el!ds and flush immediately and continuously with flooding amounts of water until transported to an 1:mergency medical 
facility. Consult a phys1c1an immediately. 
Skin: f;!uickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blis·:ered skin, consult a 
physrcran. Wash affected area with soap and water. 
Inhala_tlon: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious person drink 1 to 2 glasses of 
water, then induce vomiting. 
After first aid, get appropriate in-plant, paramedic, or community medical support. 
Note to Physicians: If exposure occurs, decontaminate patient and then examine periodically for early tumor detection. 

··se~ti§~07/ii$ili)I~t~~;··~n#PJsp~ai:Pfqceil*t~> ....... : :<i >. ' . .. . . .E./< ····· =· cJ\}• .. •.c<··. 
SpilVLeak: Notify safety personnel, evacuate all unnecessary personnel, and provide adequate ventilation. Cleanup personn1:! should wear an · 
SC:BA and full protective clothing to avoid vapor inhalation and skin conta:L For small spills, use a noncombustible absorbent material to take up 
sp!II.ed material. Place absorbed material into appropriate, labelled (cancer-suspect agent) containers for disposal. For large spills, dike far ahead of 
liqUid to contain for later disposal. Decontaminate spill area with a sodium hypochlorite bleach solution or an aqueous solution of 5% 
tetrapo~assium pyrophosphate and 10% sodium ethyl hexyl sulfate. Do not release runoff to sewers or waterways. Follow applicable OSHA 
regulaUons (29 CFR 1910.120). Conduct surface analysis prior to rehabitat[on. 
Environmental Transport: DCB bioconcentrates in fish. 
Environmental Degradation: DCB undergoes rapid photooxidation in surface layers of water (half-life 90 sec) to form 3-c:1lorobenzidine and 
benzidine. 
Soil Absorption/Mobility: If released on land or in water, DCB rapidly absorbs and tightly binds to soil, sediment, and particulate matter. 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, anc. local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33), Hazardous Waste No. U073 
Listed as a CERCLA Hazardous Substance• (40 CFR 302.4), Reportable Quantity (RQ): lib (0.454 kg) [*per Clean Water Act, Sec. 307(a), per 

RCRA, Sec. 3001] 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Since 
contact lens use in industry is controversial, establish your own policy. 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if 
necessary, wear a NIOSH-approved respirator. Fullface supplied air respirators of continuous flow or pressure demand type should be used by 
those employed in handling operations. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. 
Warning! Air-purifying respirators do not protect workers in oxygen-defident atmospheres. 
Other: Full body protective clothing and gloves should be used by those employed in handling operations. 
Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concentrations at the lowest feasible! limit (Sec. 2). Local 
exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.ODJJ 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Change clothing daily and discard immediately if obvious contamination occurs. Workers should shower immedi
ately after removing contaminated clothing. Place contaminated protective clothing and equipment in impervious containers when exiting a 
regulated area. Segregate contaminated protective clothing so there is no direct personal contact by personnel who handle, dispose of, or clean the 
clothing. Shower daily before dress~ ; in street clothes. 
Comments: Never eat, drink, or smUie in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

Storage Requirements: Store in closed, labelled (cancer-suspect agent) containers. Protect containers against physical damage. 
Engineering Controls: Use engineering controls and personal protective c:quipment to avoid all potential exposures to 3,3'--dichlorobenzidine. . 
Establish a regulated area where 3,3'-dichlorobenzidine is manufactured, processed, used, repackaged, released, or stored. Control all such areas m 
accordance with the requirements described in 29 CFR 1910.1007. Consult 29 CFR 1910.1007 for more information. Educate workers about 3,3'
dichlorobenzidine's hazards and the necessary precautions for handling this potential carcinogen. Consider a respiratory protection program that 
includes regular training, maintenance, inspection, and evaluation. Practic1: meticulous housekeeping and perso_nal ~ygiene procedures. As ~ell as 
regular monitoring, perform periodic checks on lab/work atmospheres, surfaces such as walls, floors, benches, mtenor of fume hoods, and arr 
ducts to eliminate risk of contamination. 
Medical Surveillance: Consider a medical surveillance program for an employee population at risk from chronic exposure. ~~ical s~reeni~g 
would include initial and periodic occupational history, general physical examination, complete blood count, screening chemrstnes, unnalysrs, 
possibly including urine cytologies. Medical history should include family history, exposure to other carcinogens, cigarette and alcohol exposure, 
and a history of chemical exposures from prior positions and through hobbies at home. 

Transportation Data (49 CFR 172.101, .102): Not listed 

MSDS CoUection References: 26, 38, 73, 89, 100, 103, 124, 126, 127, 132, 136, 138, 142, 143, 146, !48 
Prepared by: M1 Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: W Silverman, MD; Edited by: JR Stuart, MS 156 
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Material Safety Data Sheets Collection: 

Sheet No. 769 
o-Chlorotoluene 

Issued: 9/91 

by catalytic chlorination of toluene. as a solvent an 
intermediate for and dyes, an insecticide, a bactericide, and a disinfectant for coccidiosis control. 
Other Designations: CAS No. 0095-49-8, 2-chlorotoluene, 2-chloro-1-methylbenzene, ~tolyl chloride, orth~ 
chlorotoluene, !-methyl-2-chlorobenzene. 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guide(lll for a suppliers list 

~Chlorotoluene, ca 1 

1990 OSHA PEL 1991-92 ACGlli TLV 
8-hr TWA: 250 mglm\ 50 ppm TWA: 259 mglm\ 50 ppm 

1990 NIOSH REL 
TWA: 250 mg/m1, 50 ppm 
STEL: 375 mglm1, 75 ppm 

1985-86 Toxicity Data• 
Rat, inhalation, LCto: 17,500 ppm producen ataxia 

and respiratory depression 

Melting Point: -32 'F (-35.6 'C) Density/Specific Gravity: 1.0776 at 77 'F (25 'C) 
Vapor Pressure: 3.6 mm Hg at 77 'F (25 'C) Water Solubility: Slightly soluble, 89 mg/1 at 77 'F (25 'C) 
Vapor Density (air= 1): 4.37 Other Solubilities: Soluble in alcohol, acetone, benzene, chloroform, carbon tetrachloride, 
Refraction Index: 1.5268 at 68 'F (20 'C) ether, and n-heptane 

Appearance and Odor: Colorless liquid with pungent, irritating odor and an odor threshold of -0.05 ppm. 

heat, may use 
dioxide (C02), water spray, or regular foam. For large fires, use water spray, fog, or regular foam. If possible without risk, remove container from 
flre area. 
Unusual Fire or Explosion Hazards: Use care when applying water to fire, since generation of any steam can be volatile in contact with o
chlorotoluene. Vapors may travel to an ignition source and flash back. Containers may explode in heat of fire. ~Chlorotoluene poses a potential 
explosion haz.ard indoors, outdoors, and in sewers. 
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepicce 
operated in pressure-demand or positive-pressure mode. Apply cooling water to sides of fire-exposed containers until frre is well out Stay away 
from ends of tanks. For massive fire in cargo area, use monitor nozzles or unmanned hose holders; if impossible, withdraw from area and let fire 
bum. Withdraw from area immediately if you hear a rising sound from venting safety device or notice any tank discoloration due to fire. Isolate 
area for 112 mile in all directions if fire involves tank truck or rail car. Be aware of runoff from ftre control methods. Do not release to sewers or 
waterways. 

~Chlorotoluene is stable at room temperature in closed containers under normal storage and handling conditions. 
Hazardous polymerization cannot occur. 
Chemical ll)compatibilities: None reported. 
Conditions to Avoid: Avoid buildup of vapors.and generation of excess heat. 
Hazardous Products ·or Decomposition: Thermal oxidative decomposition of o-chlorotoluene can produce carbon dioxide (CO ) and toxic 
chlorine fumes. 2 
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Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Consult a physician immediately. 
Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a 
physician. Wash affected area with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious and alert person drink 1 to 2 
glasses of water, then induce vomiting. 
After first aid, get appropriate In-plant, paramedic, or community medical support. 
Note to Physicians: Treatment is symptomatic and supportive. 

Spi!VLeak: Immediately notify safety personnel, isolate area, deny entry, and stay upwind. Shut off all ignition sources-no flames, flares, or 
smoking, allowed in hazard area. If possible without risk, stop leak. Water spray may reduce vapor, but it may not prevent ignition in closed 
spaces. For small spills, take up with earth, sand, vermiculite, or other absorbent, noncombustible material and place in suitable containers. For 
large spills, dike far ahead of liquid spill for later disposal. Follow applicable OSHA regulations (29 CFR 1910.120). 
Environmental Transport: When released into the atmosphere, o-chlorotoluene is chemically removed by photochemically generated hydroxyl 
radicals; its half-life in the air is 8.4 days. o-Chlcrotoluene volatilizes from water with a 3.4-hr half-life. 
Soil Absorption/Mobility: o-Chlorotoluene should have low-to-moderate mobility and should volatilize readily from soil. 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.21): Characteristic of ignitability 
CERCLA Hazardous Substance (40 CFR 302.4): Not listed 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
SARA Toxic Chemical (40 CFR 372.65): Not listed 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 
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Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Since 
contact lens use in industry is controversial, establish your own policy. 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if 
necessary, wear a NIOSH-approved respirator. Select the respirator based on its suitability to provide adequate worker protection for the given 
working conditions, level of airborne contamination, and presence of sufficient oxygen. For emergency or nonroutine operations (cleaning spills, 
reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-dejicienJ atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent repeated or prolonged skin contact. 
Ventilation: Provide general and local explosion-proof exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL 
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.<103> 

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder contaminated work clothing before wearing. 
Remove this material from your shoes and clean personal protective equipment. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 
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Storage Requirements: Avoid physical damage to containers. Store in a cool, dry, well-ventilated area away from sources of ignition. 
Engineering Controls: To minimize potential hazards, use adequate ventilation and wherever possible, enclose and electrically ground all 
equipment used in the manufacture, use, and storage of o-chlorotoluene. 
Other Precautions: Consider a respiratory protection program that includes regular training, maintenance, inspection, and evaluation as well as 
preplacement and periodic medical examinations of exposed workers. Practice good personal hygiene and housekeeping procedures. 

Transportation Data (49 CFR 172.102) 
IMO Shipping Name: Chlorotoluene (o·, m-, p-) 
IMO Hazard Class: 3.3 
ID No.: UN2238 
IMO Label: Flammable Liquid 
1~1DG Packaging Group: Ill 

MSDS CoUtction References: 89, 124, 126, 127, 132, 136, 138, 143, 146, 153, 159, 161 
Prepared by: M Gannon, BA; Industrial Hygiene Review: OJ Wilson, CIH; Medical Review: AC Darlington, MD, MPH; Edited by: JR Stuart, MS 157 
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Material Safety Data Sheets Collection: 

~p 
Genium Publishing Corporation 

1145 Catalyn Street 
Schenectady, NY 12303-1836 USA 

(518) 377-8854 

Section 1. Material Identification 

Sheet No. 789 
Cyanide 

Issued: 11/91 

Cyanide (CN·) Description: Derived by combining a carbon ion with a nitride ion. Used in rat and pest poisons, silver 
and metal polishes, photographic solutions, fumigating products, and electroplating solutions. Cyanide may also be 
liberated in burning of plastics, natural fabrics (wool or silk), polyurethane bedding or furniture, acrylic baths, nylon 
carpets. and melamine resin insulation. 
Other Designations: CAS No. 57-12-S, carbon nitride ion. cyanide anion. isocyanide. 
~lanufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guidtf11> for a suppliers list 

R 1 
I 4 
s 2 
K 1 

Cautions: Cyanide is severely toxic by all routes of entry and its lethal dose is an estimated 1 J.lg/ml. Take necessary precautions to 
avoid all possible exposure to this material. . 

Section 2. Ingredients and Occupational Expc)sure Limits ..•......... ·· 
Cyanide, ca 100% 

36 

HMIS 
H 4 
F 1 
R 1 
PPG"' 
• Sec.. 8 

1990 OSHA PEL (Skin) 
STEL: 4.7 ppm, 5 mg/ml, as hydrogen 

cyanide (gas) 

1991-92 ACGIH TLV (Skin) 
Ceiling: 10 ppm. 11 mg/m3, as 

hydrogen cyanide (gas) 

1990 DFG (Germany) MAK (Danger of cutaneous absorption) 
TWA: 10 ppm, llmglm3 as hydrogen cyanide (gas) 

1985-86 Toxicity Data• 

1990 IDLH Level 
50mg/m3 

1990 NIOSH REL (Skin) 
STEL: 4. 7 ppm, 5 mg/m3 as 

hydrogen cyanide (gas) 

Mouse, intraperitoneal, LD,
0

: 3 mg/kg; toxic effects not yet 
reviewed 

• See NIOSH,/?TECS (GS717SOOO), for additional toxici 

Sectiori3.>Phy*icalData>················ .·.··· 
Boiling Point: Varies with specific CN· compound 
Melting Point: Varies with specific CN· compound 
Molecular Weight: 26.02 

Appearance and Odor: Varies with specific CN· compound. but usually has an almond odor. 

Section.4 .. Fire :).nd Explosion.Data •. •··. 

Extinguishing Media: Cyanide is combustible. For small fires, use dry chemical, water spray or foam. Do not use carbon dioxide (CO;:)! For 
large f1res, use water spray, fog, or regular foam. Do not scatter material with more water than needed to extinguish fire. 
Unusual Fire or Explosion Hazards: Combustible by chemical reaction with heat, moisture, or acid. Many cyanides readily evolve hydrogen 
cyanide (HCN), a toxic flammable gas. · 
Special Fire-fighting Procedures: Since f1re may produce toxic thermal decomposition products, wear a self-contained breathing apparatus 
(SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighter's protective clothing is ineffective for 
fires involving cyanide. Wear chemical protective clothing that the shipper or manufacturer specifically reconunends.lf possible without risk, 
remove container from f1re area. Fight f1re from maximum distance. Stay away from ends of tanks. Be aware of runoff from f1re control methods. 
Do not release to sewers or waterways. Remove and isolate contaminated clothing at the site. 

Sectio~§-<l.{efi~tiyitjrpata >> ...... ··•··.·. ···.········ 
Stability/Polymerization: Cyanide is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous 
polymerization cannot occur. 
Chemical Incompatibilities: Cyanide may react violently with hypochlorite solutions at pH 10 to 103, is explosive with nitrites if heated above 
450 ·c, and is incompatible with chlorates, fluorine, magnesium, nitrates, and all inorganic acids. 
Conditions to Avoid: Avoid exposure to heat and contact with incompatibles. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of cyanide can produce carbon dioxide and toxic, flammable vapors 
ofCN-. 

Section 6. Health Hazard 
Carcinogenicity: In 1990 reports, the IARC, NTP, and OSHA do not list cyanide as a carcinogen. 
Summary of Risks: Cyanide is a potent, fast-acting, chemical asphyxiant (material which causes pulse and breathing obstruction) that prevents 
tissue utilization of oxygen by inhibiting the enzyme involved (cytochrome oxidase). Death can occur within seconds to minutes after inhala
tion of some cyanide gases, and may take as long as an hour after ingestion of a large amount of a cyanide salt due to a slower absorption. 
Toxicity is dependent on the form of cyanide the victim is exposed to. Mortality from acute exposures is high, but recovery is generally 
complete in nonfatal cases. 
Medical Conditions Aggravated by Long-Term Exposure: None reported. 

Continza M:rt page 
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No. 789 Cyanide llf) 1 

Section 6. Health Hazard Data, continued 
Target Organs: Brain. heart, lungs, skin, blood. 
Primary Entry Routes: Inhalation, ingestion, skin absorption. 
~\cute Effects:. Inhalation of cyanide gases may cause rapid Loxicity where the victim may only have time to uuer a warning •:ry before succumb
Ing to _unconsciO~sness caused by !lSPhyxiati?n. If eXJ?OSure is small there may be a weak, rapid, irregular heartbeat with bnght-pink coloration of 
~e skin due lO high oxyhemoglobm content m the vems before person loses consciousness. A telltale sign of inhalation or ingestion is the odor of 
bu~r ~ends on the ~realh, however up lO half the population IS genetically \Dlable lO detect this smell. Dialated pupils are common in severe 
po~o~gs. Contact With broken skin can cause cyanide abs01ption inlO the bloodstream. Cyanide ingestion can cause a biller, humin$ taste, 
Sal!":atl?n, nausea, vomiting, anxiety, confusion, vertigo (dizzmess), giddiness, sensation of stiffness in the lower jaw, and dyspnea (difficult 
re~puauon). In severe cases symptoms could progress lO convulsions, paralysis, coma, cardiac arrhythmias, followed by death due to respiraLory 
frulure. 
Chro~lc Effects: Chronic skin contact may cause cyanide rash. characterized by itching, and macular (blotches), papular (small, solid, conical 
e!ev~tlon of the skin), and v~i~ul~ (blister-like) erup~ons. Chronic cyanide inhalation may cause appetite loss, headache, w.;:akness, nausea, ' 
d1zzmess, and sympLorns of 11Tltalion of the upper respuatory tract and eyes. Other symplOrns of chronic exposure include goiter, B 12 and folate 
abnormalities, chest discomfort, epistaxis (nose bleed), poor appetite and sleeping, and functional changes m hearing. 
FIRST AID: Emergency perso1111£1 should protect agai/ISt contaminmion! 
Ey~: Gently lift the ey.el.Ids !!Dd flu.sh immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Consult a phys1c1an rmmediately. · 
Skin: Quickly remove contaminated clothing. Speed is extremely important. Rinse with flooding amounts of water for at Ieastl5 min. Wash 
exposed area extremely thoroughly with soap and water. If irritation and pain persist, consult a physician. 
Inhalation: Remove exposed person to fresh air and immediately begin administering 100% oxygen. Avoid mouth-to-moulh resuscitaton during 
CPR to prevent self-poisonings. 
Ingestion: Obtain and prepare the Lilly cyanide antidote kit [Eli Lilly Co. (Stock No. M76)] for use in symptomatic patients. Never give anylhing 
by m~uth to~ unconscious or convulsing person. Do not induce vomiting with Ipecac syrup. Consider gastric lavage. Activated charcoal is said 
to be meffecuve. 
After flrst aid, get appropriate In-plant, paramedic, or community medical support. 
Note to Physicians: If the victim is unconscious, bradycardia and absence of cyanosis may be key diagnostic signs. Consider administration of 
amyl nitrite followed by sodium nitrite and sodium thiosulfate (antidote ldt). Consider use of 100% oxygen. 

Sectior17/ SpiH, Leak, and Disp6sal Procedures ·· / ····· / 
~pill/Leak: Immediately notify safety personnel, isolate area, deny entry, aTld stay upwind. Shut off all ignition sources-no flames, flares, or 
smoking in hazard area. Cleanup personnel should wear fully encapsulating, vliiX'r-prolective clothing for spills or leaks without fire. For small 
dry spills, carefully scoop inlO clean, dry, suitable container and cover loosely. For small solution spill, take up with earth, sand, venniculite, or 
other absorbent, noncombustible material and place in suitable containers. For large spills, dike far ahead of solution spills for later disposal. 
Follow applicable OSHA regulations (29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed contraclOr for detailed r~ommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33): Hazardous Waste No. P030 
Listed as a CERCLA Hazardous Substance• (40 CFR 302.4), Reportable Quantity: An RQ is not being assigned to the gener.1l class [• per Clean 

Water Act, Sec. 307(a)] 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 

lioggles: Wear protective eyeglasses or chenucal safety goggles, per USHA eye- and face-protection regulations (29 CFR 1910.133). Since 
contact lens use in industry IS controversial, establish your own policy. 
Respirator: Seek professiOnal advice prior to respirator selection and use. Follow OSHA respiraLor regulations (29 CFR 1910.134) and, if 
necessary, wear a NIOSH-approved respiralOr. Select the respirator based on its suitability provide adequate worker protection for the given . 
working conditions, level of airborne contamination, and presence of sufficient oxygen. For emergency or nonroutine operations (cleaning sp1lls, 
reactor vessels, or sLorage tanks), wear an SCBA with a ftill facepi~e operated in pressure-demand or other positive-pressur<: mode. Warning! 
Air·purifying respirators do not protect workers in o;r;ygen-deficlenl atmospheres. 
Other: Wear impervious gloves, boots, aprons, and ga\Dltlets lO prevent repealed or prolonged skin contact. 
Ventllatlon: Provide general and local exhaust ventilation SfSlerns lO maintain airborne concentrations below OSHA PEL (Sec. 2). Local exhaust 
ventilation is preferred since it pr~vents contaminant dispeTSlon inLo the w~•rk area by col! trolling it at its source.003

> • • •• 
Sarety Stations: Make available m the work area emergency eyewash sta!lons, safety/quick-drench showers, and washing facilllles. 
Contaminated Equipment: Separate contaminated work clothes from street clothes. I..:aunder contaminated work clothing before wearing. 
Remove this material from your shoes and clean personal protective equipment. 
Comments: Never eat, drink, or smoke in work areas. Practice ~ood personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. Cyanide detoxifying kits md instructions should be available in use areas. Instruct employees 
working in these areas on how and when to use these ldts. 

Section9 .. Special Piecautiolls ·and .CoO")ments•••··•· ·-•••••··•···.· > •••· ·· . 

Storage Requirements: Avoid ph;~;sical damage to containers. SLore in tightly closed and properly labeled containers in cool, dry, well-ventilated 
area away from heat and incompatibles. . 
Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control hazardous au borne 
contaminants and to maintain concentrations at the lowest practical level. . . . . . . 
Other Precautions: If respirators are used, implement a respiraLory protection program that mcludes regula: trammg, mamtl!nance, mSI>t;Clion, 
and evaluation. Consider preplacement and periodic medical examination:; of exposed workers that emphas1ze the heart, blood, and respuatory 
system. 

Transportation Data (49 CFR 172.101, .102) 
DOT Shipping Name: Cyanide or cyanide mixture, dry Il\10 Shipping Name: Cyanides, inorganic, n.o.s. 
DOT Hazard Class: Poison B Il\10 Hazard Class: 6.1 
1D No.: UNI588 ID No.: UN1588 
DOT Label: Poison Il\10 Label: Poison 
DOT Packaging Exceptions: 173.364 IM"DG Packaging Group: I/Il; Stow 'away from' acids 
DOT Packaging Requirements: 173.370 
MSDS CoUution Rererences: 73, 101, 103, 126, 127, 136, 143, 146, 148, 153, 159, 161, 163 
Prepared by: M Gannon, BA; Industrial Hygiene Review: OJ Wilson, Clli; Medical Review: AC Darlington, MPH, MD; Edited by: JR Stuart, MS 161 
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Material Safety Data Sheets Cll ection: 0 

<§P 
Genlum Publishing Corporation 

1145 Catalyn Street Sheet No. 800 
Schenectady, NY 12303-1836 USA Hexachlorocyclopentadiene 

(518) 377-8854 
Issued: 3/92 

Section 1.· Material.ldentification .. 37 
Hexachlorocyclopentadleoe (C5CIJ Description: Deri~ed by chlorinating cyclopent~ie~e, followed by ~ytic . R 1 Genlum 

chlorination over phosphorus pentachloride or arsenic oxtde and th~ thermally ~hlonnat.mg. ~sed as an.mtermediate for I 4 

~ resins, dyes, pesticides, fungicides, flame retardants and pharmaceullcals; as an agncultural fu11llgant; and m shock-proof s 4* 
K 1 plastics, acids, esters, ketones, and fluorocarbons. .. Skin 

Other DeslgnatJons: CAS No. 77-47-4; C-56; 1,3-cyclopentadiene,l,2,3,4,5,5-hexachloro; Graphlox; NO-C55607; PCL; absorption HMIS perchlorocyclopentadiene. . . • . 13 • • 
Manuracturer: Contact your supplier or distnbutor. Consult latest CheTTUCal Week Buyers Guide< l for a suppliers list H 2 

F 0 
R 1 

Cautions: Hexachlorocyc1opentadiene is a corrosive, highly toxic material to the skin, eyes, mucous membranes, and especially the PPGt 
lungs. It is considered an experimental teratogen. t Sec. 8 

-s-ection 2. ···Ingredients and Occupational Exposure Limits •·· 
Hexachlorocyclopentadiene, ca 100%• 
1990 OSHA PEL 1991-92 ACGIH TLV 1985-86 Toxicity Datat 
8-hr 1WA: O.Dl ppm (0.1 mg/m3) 1W A: 0.01 ppm (0.11 mg/m3) Rat, oral, LD~ 113 mg.tkg, toxic effects not yet reviewed 

Rat, inhalation, LC50: 1600 ppb/4 hr caused drowsiness and lung changes 
1990NIOSH REL 1990 DFG (Germany) MAK Rabbit, oral. 'fDt.o: 975 mg.tkg administered from 6 to 18 days of 
8-hr1WA: O.Dl ppm (0.1 mglm3) None established pregnancy caused developmental abnormalities of musculoskeletal 

system 
Rabbit, eye: 20 mg/24 hr produced moderate irritation 
Monkey, skin: 10 mg produced severe irritation 

* Technical grade usually contains manufacturing cont.aminaniS such as hexachlorobenzc:nc and octachlorocyclopentene. 
t Sec NIOSH, /UECS (GY1225000), for additional initation, reproductive, and toxicity data. 

Section 3. PbysicaJ Data 
Bolling Point: 462.2 "F (239 ·q Density: 1.717 at 59 •p (15/15 ·q 
Melting Point: 49.3 •p (9.6 "C) Water SolubUity: Virtually insoluble, 2 ppm a1 77 "F (25'F) 
Vapor Pressure: 0.08 mm Hg at77 'F (25 "C), 1 mm Hg at 140 "F (60 "C) Other SolubUities: Soluble in acetone, carbon tetrachloride, 
Vapor Density (air= 1): 9.42 hexane, and methanol 
Saturated Vapor Concentration: 107 ppm Refraction Index: 1.563 at 77 •F (25 ·c) 
Molecular Weight: 272.75 
Appearance and Odor: Dense, oily, pale-yellow to amber liquid. It has a pungent odor that is faint at 0.15 ppm and pronounced at 0.33 ppm . 

Section 4. Fil"¢ am,l ~xplosion Data .... . •· .·· ·.· < :.::• ·:.:::> .. ·:•: .. ·.: .·· 
Flash Point: Nonflammable, OC I Autolgnltlon Temperature: None reported J LEL: None re~rted I UEL: None reported 
Extinguishing Media: For small fires, use dry chemical or regular foam. For large fires, use fog or regular foam. Do not use water spray unless no 
other extinguishing agent is available. Water reacts with hexachlorocyclopentadiene to form hydrochloric acid and explosive hydrogen gas that can 
collect in tight spaces. 
Unusual Fire or Explosion Hazards: Container may explode violently in heat of fire. Toxic hydrogen chloride (HCl), chloride (Cl'). phosgene 
(COC~). and carbon monoxide (CO) fumes may evolve in fire. 
Special Flre-llghtJng Procedures: Since fire may produce toxic thermal decomposition products, wear a self-contained breathing apparatus 
(SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighters' protective clothing is ineffective for 
fires involving hexachlorocyclopentadiene! Wear chemically protective clothing specifically recommended by the shipper or manufacturer. If 
possible without risk. remove container from fire area. Fight fire from maximum distance. Stay away from ends of tanks. Be aware of runoff from 
fire control methods. Do not release to sewers or waterways. 

Section s~ R~ctivity Data· .. ::·•·· 
StabUity/Polymerlzatlon: Hexachlorocyclopentadiene is stable in dry, closed containers at room temperature. In the presence of moisture it 
undergoes a chemical change to form explosive hydrogen gas (especially in enclosed areas) and hydrochloric acid (slowly). Hazardous polymeriza-
tion cannot occur. 
Chemical Incompatibilities: Hexachlorocyclopentadiene may explode upon contact with sodium and can corrode iron and other metals in the 
presence of moisture. 
Conditions to Avoid: Contact with sodium and any form of moisture. 
Hazardous Products or Decomposition: Thermal oxidative decomposition of hexachlorocyclopentadiene can produce carbon dioxide (C0

2
) and 

toxic chloride (Cl') fumes . 

. Section6. Health Ha:iard··Data··· ... ··:·· . ··.. · .. ·.< .. ·.' .. . :.· >··· . •>:·· .:.... • •· .... · •.. ··, ·: .·.< : ..... :> .. :::::·· ..... ·. •· .. .. ... :.. . ..... ·.: .. ·:·:·.· .:.. . ·:·· . ::·:::.... •:·· ·. 
Carclnogenlclt~ The IARC,<164> NTP,<142> and OSHA<164> do not list hexachlorocyclopentadiene as a carcinogen. 
~~~ary of R ~: J;lexachloro_cyclopentadie~e. vapor inhalation is highly irritating to lungs. Due to its unmistakable odor and subsequent 
~tatm~ ~ l~cn!"anng (secrellOn of ~ars) abtlity, prolonged exposure to hexachlorocyclopentadiene is intolerable and!c.roba'(Z prevents further 
mJury. kin llfltation can occur from direct contact or exposure to vapors. If ingested, the probable human lethal dose is 0 to 5 mg.tkg. 
Medical Conditions Aggravated by Long-Term Exposure: None reported. 
Target Organs: Eyes, lungs, skin. 
Primary Entry Routes: Inhalation, skin contact/absorption. 

Conrinue on next page 
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No. 800 Hexachlorocyclopentadiene 3/92 

Section 6. Health Hazard Data. continued 
Acute Effects: The major target organ of hexachlorocyclopentadiene exposure is the lungs, regardless of exposure route. Vapor inhalation can 
cause oou11h, dyspnea (difficulty breathing)_. c_hest discomfort, headache, bronchitis (inflammation of bronchial tubes), bronchiolitis (inflammation 
~f bronchioles), and pu_~on~ edema (fluid m lungs). There are some reports of momentary confusion and memory loss. Skin contact or absorp
uon .can produce localm1taUon as well as symptoms asso~ia~d with vapor inhalation. Conjunctivitis (inflammation of mucc•us membranes of the 
eyelids) may result from vapor exposure. In one reported mc1dent at a sewage treatment plant, upon exposure to an undetermined concentration of 
hexac_hlo~cyclopentadien~, w~rkers e~pc:"en~d eye_irritation (59%), headache (45%), and throat irritation (27%). After three days, medical 
exammauon showed protemuna (protem m urme) which was not present three weeks later. There is the possibility of late injury to the liver, kidney, 
and heart by any route of exposure. 
Chronic Effects: Chronic exposure is likely to damage the liver, kidney, and nervous system. Chloro-acne may also occur after repeated exposures 
FIRST AID . 
Eyes: Gently lift eyelids and flush immediately and continuously with fl<X,ding amounts of water until transported to an emergency medical facility. 
Do not allow victim to rub or keep eyes tightly shut Consult a physician immediately. 
Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. Wash exposed area •.vith soap and water. 
For reddened or blistered skin, consult a physician. 
Inhalation: Remove exposed person to fresh air, administer 100% humidified supplemental oxygen and support breathing a:5 needed. 
Ingestion: Unlikely. Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless the poison 
control center advises otherwise, have that conscious and alert person drink 1 to 2 glasses of water, then induce vomiting. 
After first aid, get appropriate In-plant, paramedic, or community medical support 
Note to Physicians: Since effects may be delayed, keep victim under observation. Consider obtaining baseline arterial blood gases in victims with 
significant exposure or respiratory irritation. 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Immediately notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Cleanup personnel should wear fully 
encapsulating, vapor-protective clothing. Use a water spray to reduce vapors but do not spray directly on spilled material sin•:e hydrogen gas and 
hydrochloric acid may be generated. For small spills, take up wilh eanh, sand. vermiculite, or other absorbent, noncombustible material and place in 
clean, dry containers for disposal or reclamation. For large spills, dike far ahead of liquid spill and await disposal or reclamation. Follow applicable 
OSHA regulations (29 CFR 1910.120). 
Environmental Transport: When released into the atmosphere. hexachlorocyclopentadiene should exist almost entirely in 1he vapor phase. 
Photolysis (chemical decomposition by radiant energy) is likely to be the dominant removal mechanism. Hexachlorocyclopentadiene is usually 
immobile in soil but becomes highly mobile when leached with organic solvents. In water, hexachlorocyclopentadiene is de£;raded by photolysis 
and hydrolysis. · 
Environmental Degradation: Ecotoxicity Values: LC50 (fathead minnows, early juvenile), 6.7 J.!g/1.../30 days; LC50 (fathead minnows, larval), 7 j.1g/ 
UJ6 hr. Bioassays indicate that -1-ppm concentration ofhexachlorocyclopentadiene is acutely toxic to flsh. 
Soil Absorptlon!Mobllity: Hexachlorocyclopentadiene's absorption capacity correlates with the soil's total organic carbon oontent 
Disposal: Do not landflll hexachlorocyclopentadiene with organic solvents because of leaching potential. Contact your supplier or a licensed 
contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. Ul30 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity 

(RQ): 10 lb (4.54 kg)[* per RCRA, Sec. 3001; CWA, Sec. 307(a) and 311(b)(4)] 
Listed as a SARA Extremely Hazardous Substance (40 CFR 355) 
Listed as a SARA Toxic Chemical ( 40 CFR 372.65) 

Section 8. Special Protection Data 

OSHA Designations: 
Listed as an Air Contaminant (29 CFR 1910.1000, 

TableZ-1-A) 

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because 
contact lens use in industry is controversial, establish your own policy. 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and. if 
necessary, wear a MSHAJNIOSH-approved respirator. Select respirator based on its suitability to provide adequate worker protection for given 
working conditions, level of airborne contamination, and presence of sufflcient oxygen. For emergency or nonroutine operations (cleaning spills, 
reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-defic.ient aJmospheres. If 
respirators are used. OSHA requires a respiratory protection program that includes at least: training, flt-testing, periodic environmental monitoring, 
maintenance. inspection. cleaning, and convenient, sanitary storage areas. 
Other: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent all skin contact Protective gear made frorn natural rubber, 
neoprene, and polyvinyl chloride is not recommended. Because butyl rubber, nitrile rubber, polyvinyl alcohol, and fluorocarbon rubber have a 
breakthrough time >8 hr, they are better choices. 
Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL (Sec. 2). Local 
exhaust ventilation is preferred hc;cause it prevents contaminant dispersion. into the work !'lea by controlling it at its sou.rce.003! .. 
Safety Stations: Make available m the work area emergency eyewash stat1ons, safety/qu1ck-drench showers, and washmg faciliues. 
Contaminated Equipment: Separate contaminated work clolhes from str•:et clothes. Launder contaminated work clothing before wearing. Remove 
this material from your shoes and clean personal protective equipment 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Store in cool, dry, well-ventilated area away _from _inc~mpatibles (Sec. 5). . . . . 
Engineering Controls: To reduce potential health hazards, use sufficient diluuon or local exhaust venulat1on to control arrborne oontammants and 
to maintain concentrations at the lowest practical level. 
Administrative Controls: Consider preplacement and periodic medical e;(aminations of exposed workers emphasizing the skin and lungs. 

Transportation Data (49 CFR 172.101, .102) 
DOT Shipping Name: Hexachlorocyclopentadiene IMO Shipping Name: Hexachlorocyclopentadiene 
DOT Hazard Class: Corrosive material IMO Hazard Class: 6.1 
ID No.: UN2646 1D No.: UN2646 
DOT Label: Corrosive IMO Label: Poison 
DOT Packaging Exceptions: 173.244 IMDG Packa;glng Group: I 
DOT Packaging Requirements: 173.245 
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Material Safety Data Sheets Cll ection: 0 

eiP 
Genium Publishing Corporation 

1145 Cat.alyn Street Sheet No. 801 
Schenectady, NY 12303-1836 USA Hexac: !orobutadiene 

(518) 377-8854 
Issued: 3/92 

Section 1. Material Identification ··· 37 
Hexacblorobutadlene (C~C:CCICCI:CCIJ Description: Derived as a by-product of chlorination of various hydrocar- R 1 NFPA 
bons such as tetrachloroethylene, trichloroethylene, and carbontetrachloride. Used as ~solvent for elastomers, a h~t I 4 

~ s 2"' transfer liquid, a transformer and hydraulic fluid, a wash liquor for rem~ving C4 and higher hy<_lrocar~~· a chenucal K 1 
intermediate for fluorinated lubricants and rubber compounds, and a flwd for gyroscopes; and m pest1c1des. • Slcin 
Other Designations: CAS No. 87-68-3, Dolen-Pur, HCBD, hexachloro-1_.3-butadiene, pe~hlo~butadiene. . . ablorption 

HMIS Manufacturer: Contact yom supplier or distributor. Consult latest Chemical Week Buyers Gw~ for a suppliers hsL 
H 2 
F 1 
R 1 

Cautions: Hexachlorobutadiene is toxic by inhalation, ingestion, and skin absorption. and is an experimental carcinogen PPGt 
and mutagen. This liquid is slightly combustible. t Sec. 8 

Section 2. Ingredients and Occupational Exposure Limits 
Hexachlorobutadiene, ca 98% 

1990 OSHA PEL 1990 DFG (Germany) MAK 1985-86 Toxicity Data• 
8-hr TWA: 0.02 ppm (0.24 mg/m3

) Suspected Carcinogen Rat, oral, LDso: 90 mg/kg; toxic effects not yet reviewed 
Mouse, inhalation, LC;..,: 235 pprn/4 hr; toxic effects not yet reviewed 

1991-92 ACGlli TLV 1990 NIOSH REL Rat, oral, TDIA: 15 g/kg given continuously over a 2-year period 
TWA: 0.02 ppm (0.21 mg!m3) None established produced kidney tumors and other effects on meter and bladder 

Rabbit, skin: 810 mg applied for 24 hr produced moderate irritation 

• See NIOSH, RTECS (EJ0700000), for additional irritation, mutatioo, rcproducti.vity, wmor:!lc:nic. and toxicity data. 

Section 3.·.· Physical Data•· .. ,:,··,'... <:·.,, ..• > .. , ,, . :•• .. ,.,.,.· 
BoUIDg Point Range: 410 to 428 'F (210 to 220 'C) Molecular Weight: 260.74 
Freezing Point Range: -2.2 to -7.6 'F (-19 to -22 "C) Density: 1.675 at 59.9 'F (15j "C) 
V~or Pressure: 22 mrn Hg at 212 "F (100 'C), Water SolubiUty: Insoluble 

00 mrn Hg at 392 'F (200 'C) Other Solubtlltles: Soluble in alcohol and ether and miscible with many resins 
Vapor Density (air= 1): 8.99 % ln Saturated Air: 0.037 at 77 "F (25 'C) 
Refraction Index: 1.5542 at 68 'F (20 'C) VIscosity: 2.447 cP at 99.86 "F (37.7 "C), 1.131 cP at 210.02 "F (98.9 'C) 

Appearance and Odor: Clear, colorless, heavy liquid with a mild turpentine odor. Half the people questioned could detect 1 ppm. Cawtion! 
Detection of 1 ppm is inadequate for preventing overexposure. 

Section 4. Fire and Explosion Data ·· 
.· '· ··········· . ? / . i\ Flash Point: None reported I Autolgnltion Temperature: 1130 'F (610 'C) I LEL: None reported I UEL: None reported 

Extinguishing Media: Hexachlorobutadiene is slightly combustible. For small fires, use dry chemical. water spray, or regular foam. For large 
fires, use water spray, fog, or regular foam. Do nol scatter [lfe with more water than necessary to put out fire. 
Unusual Fire or Explosion Hazards: Container may explode in heat of fire. 
Special Fire-fighting Procedures: Since fire may produce toxic thermal decomposition products, wear a self-contained breathing apparatus 
(SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. If possible without risk, remove container from fire. Fight 
fire from maximum distance. Stay away from ends of tanks. Structural firefighters' protective clothing is ineffective for fU"es involving 
hexachlorobutadiene. Be aware of runoff from frre control methods. Do not release to sewers or waterways. Heavy vapors from a fire may 
accumulate in low areas (pits, etc.) and remain hazardous after the fire is extinguished. 

Section 5~ Reactivity Data ·.·· ·.·:::.,..... ) <•····,···· ,,., ... ,. ·: .... 

Stability/Polymerization: Hexachlorobutadiene is stable at room ternperatme in closed containers under normal storage and handling conditions. 
Hazardous polymerization cannot occm. 
Chemical Incompatibilities: None reported. 
Conditions to Avoid: Generation of vapors and exposure to excessive heat 
Hazardous Products of Decomposition: Thermal oxidative decomposition of hexachlorobutadiene can produce carbon dioxide (CO ) and toxic 
chloride fumes (Cl·). 1 

Section 6. Health Hazard Data ·., ., . ···>'.,,,·.:·· ... , .... · .. ··-,.~> .. > , ••••. < : ,:·:: ... 
Carcinogenicity: In 1990 reports, these groups classify hexachlorobutadiene: IARC (Group 3 ), NIOSH (Suspected Carcinogen), and ACGlli 
(A2, Suspected Human Carcinogen). 
Summary or Risks: Hexachlorobutadiene is a NIOSH-suspected carcinogen, potentially causing kidney and lung cancer. Most available toxicity 
data are based on animal studies. According to these studies, a 0.13-ppm air concentration has no effect on humans, and 1.3 ppm produces 
reversible changes. In the one human toxicity report found, 205 vineyard workers exposed seasonally to hexachlorobutadiene at 0.8 to 30 mg/m' 

Conlirwe on next page 
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Section 6. Health Hazard Data. continued 
and polychlorobutane-80 at 0.12 to 6.7 mg/m3 showed a number cf toxic effects that led to hypotension. cardiac disease l'lelrvous function 
disturbances, chronic bronchitis, and hepatitis. ' 
Medical Conditions Aggravated by Long· Term Exposure: None reported. 
Target Organs: Kidney and liver (in animals). 
Primary Entry Routes: Inhalation, ingestion, and skin absorption. 
Acute Effects: Based on animal data and the one human study, exposure 1t0 hexachlorobutadiene could cause irritation of eyes nose throat, and 
respiratory tract, and kidney and nervous system damage. · ' ' 
Chronic Effects: Exposure to hexachlorobutadiene could possibly lead to cardiac disease, chronic bronchitis and hepatitis. 
~~~ . 
Eyes: Gently lift eyelids and flush immediately and continuously with flooding am01mts of water until transported to an emergency medical 
facility. Do not allow victim to rub or keep eyes tightly closed. Consult a physician immediately. 
Skin: Quiclcly remove contaminated clothing. Rinse with flooding amounr.s of water for at least 15 min. For reddened or blistered skin, consult a 
physician. Wash affected area with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. Consult a poison control center. Unless 1he poison control 
center advises otherwise, have that COfiScious and akrt person drink 1 to 2 glasses of water, then induce vomiting. 
After nrst aid, get appropriate In-plant, paramedic:, or community medical support. 
Note to Pbyslc:lans: Consider monitoring acutely and chronically exposed patient for renal damage. Since at least some toxicity is presumed 
reversible, use supportive care. 

Section 7. Spill, Leak, and Disposal Procedures 
SpUVLeak: Prepare a spill control plan. Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Shut off all ignition 
sources--no flames, flares, or smoking in hazard area. For small spills, take up with earth, sand, vermiculite, or other absorbent, noncombustible 
material and place in suitable containers for later disposal. For large spills, dike far ahead of liquid spills for later disposal. Cleanup personnel 
should wear fully encapsulating, vapor-protective clothing to prevent inhalation and skin exposure. Follow applicable OSHA regulations (29 CFR 
1910.120). 
Environmental Transportation: When released into the atmosphere, hel:achlorobutadiene reacts with hydroxyl radicals and ozone and has a 
half-life of3.24 hr. HCDB should biodegrade in natural waters since 100% degradation occurred in 7 days in an aerobic balh culture. Its estimated 
half-life in river water is 3 to 30 days, and 30 to 300 days in lake and groundwater. 
Environmental Degradation: Ecotoxicity values: fathead minnow, LC , 0.09 mg/L/}6 hr; Poecilill reticula (guppy), LC

50
, 0.4 ppm/14 days. 

SoU Absorption/Mobility: Hexachlorobutadiene absorbs strongly to son' and does not rapidly migrate, but moves more rapidly in sandy soils. 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 26133): No. U128 
Listed as a CERCLA Hazardous Substance• (40 CFR 302.4): Reportable Quantity (RQ), lib (0.454 kg) [• per RCRA, Sec. 3001 and Clean Wa1er 

Act, Sec. 307(a)] 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 

Section_S. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Since 
contact lens use in industry is controversial, establish your own policy. 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if 
necessary, wear a MSHNNIOSH-approved respirator. Select respirator based on its suitability to provide adequate worker protection for the given 
working conditions, level of airborne contamination, and presence of sufficient oxygen. For emergency or nonroutine opentions (cleaning spills, 
reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficienl atmospheres. If 
respirators are used, OSHA requires a respiratory protection program that includes a! least: training, fit-testing, periodic environmental monitor
ing, maintenance, inspection, cleaning, and convenient, sanitary storage areas. 
Other: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent all skin contact. 
VenWatlon: Provide general and local exhaust ventilation systems to maintain airborne concentrations below the OSHA PIEL (Sec. 2). Local 
exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.1'0Y.• 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench sh~wers, and was~g facilities. . 
Contaminated Equipment: Separate contaminated work clothes from stt·eet clothes. Launde!' contammated work clothing before WearJ?g. 
Remove this material from your shoes and clean personal protective equipment Disposable outer garments may be a preferable alternative to 
prevent employee exposure. . . . . . . . . . 
Comments: Never eat, drink, or smoke in work areas. Pracnce good personal hygiene after usmg this matenal, especially before eaung, drinking, 
smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments · • i ··.·········· . •· 
Storage Requirements: Avoid physical damage to containers. Store in cool, dry, well-ventilated area away from strong heat _sources. . 
Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control the: arrborne contarrunants 
and to maintain concentrations at the lowest practical level 
Administrative Controls: Consider preplacement and periodic medical examinations of exposed workers. Include urinary excretion of . 
coproporphyrins in medical exams. Training for hazardous communication is very important and workers should be educated about safe handling 
of a suspected carcinogen. 

Transportation Data (49 CFR 172.102) 
IMO Shipping Name: Hexachlorobutadiene 
ID No.: UN2279 
IMO Hazard Class: 6.1 
IMO Label: St. Andrews 
IMDG Packaging Group: III 

MSDS Colkclio11 References: 73, 89, 103, 127, 132, 136, 142, 153, 159, 161-164 
Prepared by: M Gannon, BA; Industrial Hygiene Review: OJ Wilson, Clli; Medical Review: AC Darlington, MPH, MD; Edited by: JR Stuan, MS I63 
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Material Safety Data Sheets Collection: 
Genium Publishing Corporation 

1145 Catalyn Street 
Schenectady, NY 12303-1836 USA 

(518) 377-8854 

Sheet No. 811 
2,4-Dinitrotolue:le 

2 4-Dinltrotoluene [CJI;,CH3(NOz}z] Description: The most important isomer of dinitrotoluene derived. by nitration of . 
~luene with nitric acid in the p11:sence of concentrated sulfuric acid to yield about 80% 2,4- and 20% 2,6-uomen ~ which 
the 2,4-isomer is not usually separatec;l. Used in manufacturing explosives an.d. dye~, in inorganic synthesis, as a chenucal 
intennediate, a plasticizer, and a mod1fier for smokeless powden m the murubons mdust:ry. . . 
Other Designations: CAS No. 121-14-2, (2,4-dinitrotoluene); CAS No. 25321-14-6 (a!l!Somen}, DNT, dm!trotoluol, 
methyldinitrobenz.cne, NCI-C01865. 
Manuracturer: Contact your supplier or distributor. Consult latest Chemical Wed: Buyers' Gwtkr:nl for a supplien list 

R 3 
I 3 
s 3* 
K 2 
• Skin 
absorption 

Cautions: 2,4-Dinitrotoluene is combustible and explosive. This material is highly toxic by skin absorption, inhalation, and ingestion. 

ca 80% 2,4- and 20% 2,6-, with 

1990 OSHA PEL (Skin) 1991·92 ACGill TI..V (Skln)t 1985-86 Toxicity Data* 
8-hr TWA: 1.5 mg!ml TWA: 1.5 mg/ml, all isomers 

1990 IDLH Level 1990 DFG (Germany) MAK 

Rat, oral, LD.so: 268 mg/kg; toxic effects not yet reviewed 
Rat, onll, TDLo: 2620 mg/kg administered for 78 continuous 

weeks caused skin and appendage tumors 
200 mg!ml, all isomers. Treal as a polenlial Danger of cutaneous absorption 

luunan carciMgen. MAK-A2 
Rat, onll, TDu.: 3094 mg/kg administered to a 13-week-{)ld 

male produced effects on fertility (pre-implantation mortality) 

1990 NIOSH REL (Skin) 
TWA: 1.5 mg/ml, all isomers• 

• NIOSH recommends con1rolling potential carcinogens at the lowest possible level. 
t Notice of intended change to 0.15 mg/m3 

:j: Sec NIOSH, RTECS (XT1575000), for additional irritatioo, mutatioo, reproductive, tumorigenic, and toxicity data. 

Boiling Point: 482 •p (250 'C) 
Melting Point: 158 'F (70 'C); decomposes 

spontaneously at 536 'F (280 "C) 

Refraction : 1.442 
Molecular Weight: 182.14 
Speclftc Gravity: 1.3 liqwd, 1.5 solid at 68 "F (20 'C) 
Water Solubility: Insoluble Vapor Pressure: 1 mm Hg at 68 'F (20 'C) 

Vapor Density (air= 1): 6.27 Other Solubilities: Soluble in alcohol, acetone, benzene, carbon disulfide, ether, and pyridine 

Appearance and Odor: Orange to yellow crystalline solid or liquid with a slight odor. 

Extinguishing Media: For small fires, use dry chemical, carbon dioxide (CO), water spray, or regular foam. For large fires, use water spray, fog, or 
regular foam. 
Unusual Flre or Explosion Hazards: 2,4-Dinitrotoluene is combustible and can become highly explosive when exposed to heat, friction, or contamina
tion. 2,4-Dinitrotoluene's explosive energy is approximately 85% of TNT (a well-known, powerful explosive). Oosed containers may rupture violently 
when heated. DNT dec:omposes spontaneously at 482 'F (250 'C, anaerobic) and 536 'F (280 ·c, self-sustaining) and causes an explosion if confined. 
Contamination of DNT with organic materials Iowen the decomposition temperatme and increases the risk of explosion. 
Special Flre-ftghtlng Procedures: Since fire may produce toxic thermal decomposition products, wear a self-contained breathing apparatus (SCBA) with 
a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighten' protective clothing is ineffective for fires involving DNT. 
Use extreme caution and fight fire from as far away as possible. Apply cooling water to container sides until long after fire is extinguished. Stay away 
from ends of tanks. For massive fire in cargo area, use monitor nozzles or unmanned hose holden; if impossible, withdraw from area and let fire burn. Be 
aware of runoff from fire control methods. Do not release to sewen or waterways. 

can a very strong 
initiator. is slightly sensitive to impact shock, with the liquid less so the solid form. 
Chemical Incompatibilities: 2,4-Dinitrotoluene is incompatible with organic materials; strong reducing agents such as sodium sulphide, zinc powder, 
sodium hyposulphite, and metallic hydrides; strong oxidizing agents such as bichromates, peroxides, and chlorates (especially during transit); caustics; and 
metals such as tin and zinc. DNT corrodes some fonns of plastics, rubber, and coatings. 
Conditions to Avoid: Exposure to heat, friction, and incompatibles. 
Hazardous Products or Decomposition: Thermal oxidative decomposition of2,4-ilinitrotoluene can produce carbon dioxide (CO) and toxic nitrogen 
oxides (NO.). 

Carcinogenicity: In 19~ reports, NIOSH recommends treating dinitrotoluene as a potential human carcinogen. The ACGIH and Germany (DFG) list it as 
Class A2 (probably carcmogenic to humans) and MAK-A2 (unmistakably carcinogenic in animals only), respectively. However, neither NIOSH, ACGIH, 
or MAK specify which or how many isomen are involved. 
Summary or Risks: Highly toxic 2,4-dinitrotoluene is dangerous through all routes of human exposure. Skin absorption is more prevalent than inhalation 
(due to low vapor pressure) and ingestion. Cyanosis and anemia are the usual manifestations of exposure. 
Medical Conditions Aggravated by Long-Term Exposure: Penons with blood disorders may be at increased risk. 
Target Organs: Blood, liver, central nervous (CNS) and cardiovascular (CVS) systems. 
Primary Entry Routes: Skin absorption, inhalation, ingestion. . . · o1 
A~te Effects: Skin absorption and inhalation cause many of the same effects. The major effect ?f exposw:e to DNT i.a cyanosis (a pmplish ~~ . 
skin and mucous membranes due to lack of oxygenated blood) which occun when methemoglobin (browrush blood p!gment of the blood tha1 · CDNW. ._ _,., _ __,_. 
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Section 6. Health Hazard Data, continued . . . . ..... 
~.bine reversibly to Jmlecular ~x.ygen) concentr~llion in ~e blood.reaches 15~ or more. Other possible symptoms include headache, irritability, . 
dimness, w~ss, nausea, vonutmg, dyspnea (difficulty m breathing}, drowsmess, and unconsciousness. If treatment is not prompt. death may cxcur 
usually ~y cardiovascular ~a~ .. Ingestion ~cause irritation of .mouth and .stomach, s~ cramps, and diarrhea. In addition to absorption 1ymp
~':"5·.skin contact can cause: lmtabon, small blisters, redness, swelling, ulcerabon, and necroSIS (death of living tissue). Contact.,..ith eyes may produce 
untab~, redness and swelling of eyelids, pain on exposure to light, and severe eye damage. If ~mlten, 2,4-dinitrotolucne can cau:se thermal burru. 
Ingestton of alcohol at time of exposure can increase an individual's susceptibility to toxicity. 
Cbronlc E':fec:ts: Repeated or prolonged exposure to DNT may cause anemia (a deficiency in red blood cells, hemoglobin, or both). 2 4-Dinitrotoluene 
affects the liver's drug-metabolizing enzymes and is a liver mutagen and carcinogen in rodents. ' 
FIRST AID Emergency per:onnel should protect against corltamillation. 
Eyes: G~~y lift eyelids and flush immediately and continuously with flooding &Jmunts of water Wltil transported to an emcrgenc:y medical facility. Do 
nolle! vtellm rub or keep eyes tighdy shut Consult a physician immediately. 
Skin: Quickly ~ve cc;"ltaminated clothing. Rinse with flooding amoWJts of water for at least IS min. Wash entire body from hc:ad to foot with se&p and 
water. Pay ~al anentton lo the hair, scalp, finger and toenails, nostrils, and ear canals. Repeat skin cleansing if the methenx>globin concentnltion 
appears to nse after 3 to 4 hr. Carefully dispose of contaminated clothing. 
Inbalatlon: Remove exposed person to fresh air and support breathing as needed. 
lngestloo: Never give anything by mouth to an unconscious or convulsing person. Consult a poison control center. Unless otherwise advised, have that 
COfiScious t11ld alert person drink 1 to 2 glasses of water, then induce vomiting. 
After nrst aid, get appropriate In-plant, paramedic, or community medical support. 
N~e ~ ~bysld~ns; Determine th.e methe~lo~~ co~centnltion in the blood every 3 to 6 hr. Urine exaction of dinitrotoluene in excess of 2S mg/L of 
unne md1cates s1gruficant absorpnon. Cons1der g~vmg mtravenously 10 mL of l% methylene blue solution at or below a 2-mUmin rate for victims with 
methe~mglobin levels above 20%. Watch patient for 48 hr afll:r apparent recovery to detect relapsing cyanosis and advanced anerl.'lia. 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Immediately notify safety personnel, isolate and ventilate area, deny entry, and stay upwind Shut off all ignition sow'CeS-flo flames, flare3, or 
smoking in hazard area. Oeanup personnel should wear fully encapsulating vapor-protective clothing for spills with no fire. Use ll water spray to reduce 
vapors. For small spills, carefully place in suitable, clean, dry containers (steel drums are preferred). Remove containers from areiL For large spills, flush 
area with hot water to remove solid DNT and contain any liquid rWioff. Cool and settle solid for disposal in steel drums. Follow applicable OSHA 
regulations (29 CFR 1910.120). 
Environmental Transport: DNT released into water absorbs slightly to sediments and suspended solids with an estimated half-life of 438 days. When 
released into the atm:lsphere, DNT has an estimated half-life of 8 hr. 
Soli AbsorpUoo/Moblllty: DNT is slightly mobile in soil. 
Disposal: Contact your supplier or a licensed contractor for de!ailc:d recommendations. Follow applicable Federal, state, and local rc:gulations. 
EPA Deslgnatloos 
Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. U105 
Listed as a CERCLA Hazardous Substance• (40 CFR 3024): Reportable Quantity (RQ), 10 lb (4.54 kg) [• per RCRA, Sec. 3001, Clean Water 

Act, Sec. 311(b)(4}, and Clean Water Act, Sec. 307(a)) 
SARA Extremely Hazardous Subs lance (40 CFR 3SS): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 

Section 8. Special Protection Data .. ·. 
Goggles: Wear protective face shields (8-in. minimum), per OSHA eye- and face-protection rc:gulations (29 CFR 1910.133). Sin<:e contact lens use in 
industry is controversial, establish your own policy. 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA rc:spiratorrc:gulations (29 CFR 1910.134) and, if necessary, wear 
a MSHAJNIOSH-approved respirator. Select respirator based on its suitability to provide adequate worker protection for given W·crl:ing conditions, level 
of airborne contamination, and presence of sufficient oxygen. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage ranks), 
wear an SCBA. Warning! Ail"-pUTifying respirators do 1101 protect worlcers in orygen-defic~lll atmospheres. If respirators are used, OSHA requiies a 
respiratory protection program that includes at least: training, fit-testing, periodic environmental monitoring, maintenance, cleani111g, and convenient, 
sanitary storage areas. 
Otber: Wear chemically protective gloves, boots, aprons, and gauntlets (butyl rubber is the most effective material for protective clothing) to prevent all 
skin contacL 
V eutllatlon: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below the OSHA PEL (Sec. 2). Local 
exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.0Gll 

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-crench showers, and washing facilities. 
Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder contaminated work clothing befon: wearing. Separate 
contaminated clothing so that personnel who handle, dispose of, or clean it have no direct contact with iL Remove this material nom your shoes and clean 
personal protective equipmenL 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
s~mking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments · ···.· < · • >_L 
Storage Requirements: Avoid physical damage to containers. Store in cool, dry, well-ventilated area away from incompatibles. DNT is normally stored 
as a Jmlten liquid; be sure to keep hot water coils lower than 194 "F (90 "C). . 
Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control the airborne contarmnants and to 
maintain concentnltions at the lowest possible level. Totally enclosed equipment systems ~ prefe.rrcd. Be aware of mist es~n.g from hot c~~· 
leaking lines, steaming operations, and hot drainage ditches because they are sources of senous skin exposure and worker envtronment contamlnatton: 
Administrative Controls: Suggested measures of protection include respiratory protection, job rotation, exposure time ~mitations, and use o.fprotecb~e 
clothing and whole body protection. Consider prcplacement and periodic medical examinations of exposed workers that mclude blood and urme analysu, 
and liver fWJction tests. 

Transportation Data (49 CFR 172.102) 
IMO Sblpplng Name: Dinitrotoluenes, solid; Dinitrotoluenes, molten 
IMO Hazard Class: 6.1; 6.1 
1D No.: UN1600; UN2038 

IMO Label: Poison; Poison 
IMDG Packaging Group: II; II 

MSDS Co/kcu011 References: 26, 38, 73, 89, 100, 101, 103, 126, 127, 136, 139, 140, 142, 148, 149, 153, 15~. 162, 163, 164 • 
Prepared by: M Gannoo, BA; Industrial Hygiene Review: PA Roy, MPH, CIH; Medical Review: AC Darling1011, MPH, MD; Edited by. IR Stuan, MS 165 
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Schenectady, NY 12303-1836 USA Methylcyclohexane 

(518) 377-8854 
Issued: 6/92 

Section 1. Material Identification .· .· .. ·. .·. 38 
Methylcyclohexane [CIIz(CIIz)

4
CHCH

3
] Description: Occurs in certain crude petrole.um oils, ~dis separ~ted by R 1 NFPA 

I 2 

~ 
distillation. Also derived by hydrogenation of toluene, acidic hydrocracking of polycyclic aromatics, or reaction between s 2 benzene and methane at high temperatures. There are three grades of methylcyclohexane: technical-95%, 99%, and K 4 
research. Used as a solvent for cellulose ethers and an intermediate in organic synthesis. 
Other Designations: CAS No. 108-87-2, cyclohexylmethane, hexahydrotoluene, Sextone B, toluene hexahydride. HMIS 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guide'-73

) for a suppliers lisL H 2 
F 3 
R 0 

Cautions: Methylcyclohexane produces narcotic-like effects through inhalation and is an eye and skin irritanL It is highly volatile, PPG* 
flanunable, and poses a vapor explosion hazard. • Sec. 8 

Section 2. Ingredients and Occupational Exposure Limits 
}.!ethylcyclohexane, ca 95 to 99% 

1991 OSHA PEL 1991-92 ACGlll TLV 1990 DFG (Germany) MAKs 
8-hrTWA: 400 ppm (1600 mg/m3) TWA: 400 ppm (1610 mg/m3) 500 ppm (2000 mg/m3) 

Peak Exposure Limit: 1000 ppm/30 min average value/4 per shift 

1990 IDLH Level 1990 NIOSH REL Half-life: <2 hr 
IO,OOOppm TWA: 400 ppm (1600 mg/m3) 1985-86 Toxicity Data• 

Mouse, oral, LD50: 2250 mg/kg; no toxic effects noted 
Mouse, inhalation, LC50: 41,500 mg/m3!2 hr; no toxic effects noted 

• See N10SH, RTECS (GV6125000), for additional toxicity dala. Rabbit, oral, LDLo: 4000 mg/kg; toxic effects not yet reviewed 

Section 3. Physical Data 
Boiling Point: 214 "F (101 "C) Molecular Weight: 98.2 
Freezing Point: -196 "F (-126.3 "C) Density: 0.7694 at 68 "F (20/4 "C) 
Vapor Pressure: 43 mrn Hg at 77 'F (25 "C) Water Solubility: Insoluble, floats on water 
Saturated Vapor Density (air= 1.2 kg/m3): 1.3621cg!m3 or Other Solubilities: Soluble in ethyl alcohol and ethyl ether; miscible in 
0.085lblf~ petroleum ether, acetone, benzene, and carbon tetrachloride 
VIscosity: <32.6 SUS Odor Threshold: 500 ppm 
Refraction index: 1.4231 at 20 "C/D 
Appearance and Odor: Colorless liquid with a faint, benzene-like odor. Methylcyclohexane's 500-ppm odor threshold is insufficient to prevent 
overexposure. 

Section 4~ Fire and Explosion Data 
Flash Point: 25 "F (-4 "C), CC JAutolgnltlon Temperature: 482 "F (250 "C) I LEL: 1.2% vfv I UEL: 6.7% vfv 
Extinguishing Media: Methylcyclohexane is a Class lB flammable liquid. For small ftres, use dry chemical, carbon dioxide (C02), or regular 
foam. For large fires, use fog or regular foam. Water may be ineffective in fighting frre. 
Unusual Fire or Lxplnsion Hazards: Vapors may travel to an ignition source and flash back. Container may explode in heat of fire. 
Methylcyclohexane floats on water and poses a vapor explosion hazard indoors, outdoors, and in sewers. 
Special Fire-fighting Procedures: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing apparatus 
(SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Also, use fully protective clothing. Structural frreftghters' 
protective clothing provides only limited protection. If possible without risk, remove container from frre area. Apply cooling water to sides of 
container until long after frre is extinguished. Stay away from ends of tanks. For massive fire in cargo area, use monitor nozzles or unmanned 
hose holders; if this is impossible, withdraw and let frre bum. Withdraw immediately if you hear a rising sound from venting safety device or 
notice any tank discoloration due to frre. Be aware of runoff from fire control methods. Do not release to sewers or waterways. 

Section s, Reactivity Data 
Stability/Polymerization: Methylcyclohexane is stable at room temperature in closed containers under normal storage and handling conditions. 
H.t7.ardous polymerization cannot occur. 
Chemical Incompatibilities: Strong oxidizers 
Conditions to Avoid: Exposure to heat and ignition sources and contact with strong oxidizers. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of methylcyclohexane can produce carbon dioxide (C0

2
) and acrid 

smoke and fumes. 

Section 6. Health Hazard Data 
Carcinogenicity: The IARC,064l NTP,< 142> and OSHA064l do not list methylcyclohexane as a carcinogen. 
Summary or Risks: At high concentrations, methylcyclohexane produces narcosis in animals and is expected to do the same in humans. It is 
irritating to the eyes and respiratory tracL Most methylcyclohexane is absorbed via inhalation and small amounts are exhaled or excreted unchangc< 
through urine. The majority enters the bloodstream where it is metabolized and excreted in urine as glucuronic or sulfuric acid conjugates. 

Conlinue on next page 
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Section 6. Health Hazard Data, continued 
Medical Conditions Aggravated by Long-Term Exposure: None reported. 
Target Organs: Skin, respiratory system. 
Primary Entry Routes: Inhalation, skin and eye contact. 
~cute Effects: Vapor inhalation can cause lightheadedness, drowsiness, nausea. vomiting, and possible unconsciousness (at very high concentra
t.!Ons). M~thyl~clohex~e is irritating and defatting to skin. Thickening and ulceration of skin occurred when applied to rabbit skin. Vascular and 
degeneratlve kidney lestons were observed in animal studies. The probable human oral lethal dose is 0.5 to 5 g!kg. 
Chronic Effects: None reported. 
FIRST AID 
Ey~: Gently lift eyelid_s :md. flush immediately and continuously with :llooding amounts of water until transported wan emergency medical 
facility. Consult a phystctan munediately. 
Skin: Quickly rem?ve contaminated clothing. Rinse with flooding amoLJnts of water for at least 15 min. Wash exposed area with soap and water. 
For reddened or blistered skin, consult a physician. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion:. Never giv~ anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unlf!!;s the poison control 
center advt.ses_otherwiSe,_have that conscious and alert person drink 1 to 2 glasses of water to dilute. Vomiting is not recommended since it may 
lead to asprratlon of vomttus, especially because methylcyclohexane has <35 SUS. 
Arter first aid, get appropriate in-plant, paramedic, or community medical support 
Note to Physicians: Treatment is symptomatic and supportive. 

rS~ec~t~io-n~7~.~S-p~il7l,~L~e-a~k-,-a-n~d~D~i=-s-p-osa~I~P~r-oc~ed-u-r-~~--~--~--~~~---------------------------

Spill/Leak: Immediately notify safety personnel, isolate and ventilate area. deny enr:ry, and stay upwind. Shut off all ignition sources. Cleanup 
personnel should protect against vapor inhalation and skin contact. If possible without risk, shut off leak. For small spills, take up with earth, sand. 
vermiculite or other absorbent, noncombustible material and place in suitable container. For large spill, dike far ahead of liquid spill for later 
disposal or reclamation. Water spray may reduce vapor but it may not prevent ignition in closed spaces. Follow applicable OSHA regulations (29 
CFR 1910.120). 
Ecotoxicity Values: Trout and flagfish concentrated methylcyclohexane !50-fold after a 7-day exposure to 0.83 to 1.85 mg/L. 
Disposal: Contact your supplier or a licensed contractor for detailed re(:omrnendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.21): No. 0001, Characteristic of ignitability 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4, "Unlisted Hazardous Waste, Characteristic of ignitability"): Final Reportable 

Quantity (RQ), 100 lb (45.4 kg) [• per RCRA, Sec. 3001) 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
SARA Toxic Chemical (40 CFR 372.65): Not listed 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because 
contact lens use in industry is controversial, establish your own policy. 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.!34) and, if 
necessary, wear a MSHNNIOSH-approvcd respirator. Select respirator based on its suitability to provide adequate worker protection for given 
working conditions, level of airborne contamination, and presence of sufficient oxygen. For emergency or nonroutine operations (cleaning spills, 
reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-d4icienJ atmospheres. If 
respirators are used, OSHA requires a respiratory protection program that includes at least: training, fit-testing, periodic environmental monitor
ing, maintenance, inspection, cleaning, and convenient, sanitary storage areas. 
Other: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent skin contact. 
Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL (Sec. 2). Local 
exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at its source.(t03) Use sufficient 
dilution ventilation to maintain airborne concentrations less than 25% of the LEL (Sec. 4). 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder contaminated work clothirtg before wearing. 
Remove this material from your shoes and clean personal protective equipment. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Prevent physical damage to containers. Store in cool, dry, well-ventilated area away from ignition sources and oxidizing 
agents. Contain storage rooms to prevent the spread of escaping liquid and use explosion-proof electrical installations. 
Engineering Controls: To reduce potential health hazards, usc sufficient dilution or local exhaust ventilation to control airborne contaminants 
and to maintain concentrations at the lowest practical level. 
Administrative Controls: Consider preplacement and periodic medical exams of exposed workers that emphasize the skin and respiratory 
system. Strict frre protection and prevention measures are required in all storage, handling, and shipping procedures. 

Transportation Data (49 CFR 172.101:, .102) 
DOT Shipping Name: Methylcyclohexanc IMO Shipping Name: Methylcyclohexane 
DOT Hazard Class: Flammable liquid IMO Hazard Class: 3.2 
ID No.: UN2296 1D No.: UN2296 
DOT Label: Flammable liquid IMO Label: Flammable Liquid 
DOT Packaging Exceptions: 173.118 IMDG Packaging Group: II 
DOT Packaging Requirements: 173.119 

MSDS CoUectio11 References: 73, 89, 100, 101, 103, 126, 127, 132, 133, 136, 139, 148, 149, 153, 159, 162, 163, 164, 167 . 
Prepared by: M Gannon, BA; Industrial Hygiene Review: DJ Wilson, OH; Medical Review: AC Darlington, MPH, MD; Ed1ted by: JR Stuart, MS 

Copyn&}d: e 1.992 by Genawn Publishb-ts Corporation. Any comrnc:rcaal uxor rcp'oductaon WithoUt the publisher'• pcrmiasion Ul protubited. Jud~nt. u to th: I\IIU.bil.aty ofmfonnallon herem for the purc.huer's p.npo1CI 

an: nea:sarily tb::: purchucr'a rapansibility. Allhou.sh ra.~onablc can: ha.a been taken U1 the pn:puation of such informatioo., Gcniu.m Pu.bli.hina Corporation ui.Cnd. no wuranctes, makes no repe~~r.:nl.atiOIUI, and Luumcs 

no rcspoo•ibiliry u to the accuracy or auit.ability of 1Uch informatim for applic:atian to the purc:hucr's intended purpo1C 0t tor tofliCqUCilCICI of iLl ux:. 



<§P Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(518) 377-8854 

··Section 1~ Material Identification 

Material Safety Data Sheets Collectzon: 
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Dinitrophenol (C,H
3
(N0

1
)
1
0H) Description: Contains six isomers (2,3-; 2,4-; 2,5-; 2,6-; 3,4-; ?·5-) of Dry Genlum 

which the 2 4- isomer is the most industrially important. Derived by the action of sodium hydrox1de on 1- R 3 Dry Wet 
chloro-2,4-dinitrotoluene or by heating phenol with dilute sulfuric acid, cooling, and then nitrating while I 3 ~ ~ 
keeping the temperature at -~22 '.F (50_'<;)-'i?e product is purified throu~h crystallizatio~. U~ed as a dyestuff ~ r 3 _ 3 3 0 
intermediate, wood preservative, msecuc1de, md1cator, reagent for potassiUm and ammo mum 1ons, photo- • Skin _ 
graphic developer; in explosives and formerly (as recently as 1986) for weight loss. . . absorption D W 
Other Designations: (CAS No. 25550-58-7: dinitrophenol solution; DNP); (CAS No. 66-56-8: 2,3-dirutro- ry et 
phenol); (CAS No. 51-28-5: 2,4-dinitrophenol; Aldifen; Chemox PE; Fenoxyl Carbon N; 1,-hydroxy-2,-4- ~et 3 ~3 ~\1IS3 dinitrobenzene; Maroxol-50; Nitro Kleen up; Solfo Black B; Tertrosulphur Black PB; a-DNP); (CAS No. 1 3 F 3 F 1 
329-71-5: 2,5- dinitrophenol; 'Y-DNP); (CAS No_. 573-56-8: 2,6-dinitrophenol; B-DNP); (CAS No. 577-71-9: s 3* R 3 R o 
3,4-dinitrophenol); (CAS No. 586-11-8: 3,5-dinltrophenol). K 3 PPGt PPGt 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guidem> for a • Skin. t Sec. 8 t Sec. 8 

li li t. absorpnon 
supp ers s . . . . 
Cautions: Dinitrophenol highly toxic material that interferes with oxygen metabolism in the body through inhalation and skin and eye absorpuon. 
This material is highly explosive if allowed to become dry ( <15 % water by weight). 
Section2 .. Ingredients and.Occupational Exposure Limits ········• ....... · .. ····. 
Dinitrophenol, ca 100% (commercial product is usually a mixture of2,3-; 2,4-; and 2,6-isomers) 
1991 OSHA PEL 1991-92 ACGIH TLV 1985-86 Toxicity Datat 
8-hr TWA: 0.2 mgjm3)• None established Human, oral. LDL0 : 4300 ).Lg/kg; ~~ic effects not yet rev.iewed . 
1990 NIOSH REL 1990 DFG (Ge many) MAK Rat, oral, TDLo: 2040 mg/kg adrnl!llS~ered from 8 day pnor to matmg to 21 

. . r day post-pregnancy produced stillbirth 
None established None estabhshed Rat, oral, LD : 30 mg/kg; no toxic effect noted 

Rabbit, skin: "Woo mg applied intermittently for 4 weeks produced mild irritation 
• Guideline bas~ on data for dinitro-o-cresol. 
t See NIOSH, l(['ECS (Sl.2800000) 2,4-isomer, for additional irritation, mutation, reproductive, and wxicity data. Fulllre data may be provided for the other 
isomers; (Sl.2700000) 2,3-; (SU900000) 2,5-; (Sl.2975000) 2,6-; (SLJOOOOOO) 3,4-; (SL3050000) 3,5-; 111d (Sl.2625000) dinitrophenol solution. 

Section 3. Physicai.Data ··· > .• ·····•·•· .. ······•·••••.· << · ··•··········· 
Bolllr:,; Point: Sublimes when carefully heated 
Meltir16 Point: 291.2 'F (144 'C)•, 233.6 'F (112 'C)t. 145.4 'F (63 'C)t 
Vapor Pressure: 10 to 5 (or less) mm Hg at 68 'F (20 'C) 
Saturated Vapor Density (air= 1.2 kg/m3 or 0.075 lbs/ft3): 1.243 to 
1.283 kg/m3 or 0.078 to 0.080 lbs/frl 

Molecular Weight: 184.1 
Specific Gravity: 1.68 at 68 'F (20 'C) 
Water Solubility: Slightly soluble in cold, freely in hot 
Other Solubilities: Soluble in acetone, benzene, carbon tetrachlo c 
chloroform, ethyl alcohol, ethyl ether, and pyridine 

Appearance and Odor: Yellow crystals or in solution; colorless liquid below pH 4 and yellow liquid above pH 4 
• (2,3-isomer), t (2,4-isomer), * (2,6-isomer) 

. .Se¢tion 4~FireandExplosion Data 
Flash Point: Varies, depending on isomer I Autolgnltlon Temperature: None reported I LEL: None reported I UEL: None reported 
Extinguishing Media: flood f1res with water. If water is unavailable, use dry chemical or dirt. Unusual Fire or Explosion Hazards: Dinitrophe
nol is highly explosive if it becomes dry and is exposed to heat, flame, or shock. Special Fire-fighting Procedures: Since fire may produce toxic 
thermal decomposition products, wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or positive
pressure mode. Also, wear fully protective clothing. Do not move cargo or vehicle if cargo has been exposed to heat. For massive fire in cargo area 
use monitor nozzles or unmanned hose holders; if this is impossible, withdraw from area and let f~re bum. Be aware of runoff from fire control 
methods. Do not release to sewers or waterways. 

Sectiori.S. ~ea¢tivity Data·.···· 
.. ··•···· ·•· ...•••••.... ·.·• ··········)··········· >.· > .•.•. ·<·•····\) .•. ·.···•• •>····•}·••••········· Stability/Polymerization: Dinitrophenol is stable at room temperature in closed containers under normal storage and handling conditions and with 

at least 15% water by weight. It becomes explosive when dry and subjected to shock, heat, or flame. Hazardous polymerization cannot occur. 
Chemical Incompatibilities: Dinitrophenol is volatile with steam and incompatible with strong oxidizers. The 2,4-isomer forms explosive salts 
with alkalies and ammonia. Conditions to Avoid: Exposure to heat, flame, incompatibles, or shock and allowing dinitrophenol to become dry. 
Hazardous Products or Decomposition: Thermal oxidative decomposition of dinitrophenol can produce carbon dioxide (C02) and toxic nitrogen 
oxides (NO). 

•• Secti9n 6~ Health llazard Data... ·· / < . / . ) . .. l <-- · .. · .. 
Carcinogenicity: The IARC,<164> NTP,<142> and OSHA064l do not list dinitrophenol as a carcinogen. 
Su_m~ary or Risks: ~nitrophe~ol ~ an. acute poison which disrupts cellular metabolism in aJ! tissues by disturbing the essential process of 
oXJdatJve phosphoryl~tion resultmg m high fever, and elevated blood pressure, pulse, and respiration rate. If heat production is greater than heat 
loss, fatal hypertherrrua may result. If not fatal, effects are rapidly and completely reversible usually within 12 to 24 hr. Effects are most severe in 
hot workplaces. C?ronic or cumulative effects from small doses over long time periods do not occur. Dinitrophenols half-life in the human body is 
5 to 14 days (readily reduced to aminophenol which is less toxic and excreted in the urine) and the fatal human dose is 1 to 3 grams by mouth, at 
once or even over a few days. Medical Conditions Aggravated by Long-Term Exposure: Possibly, thyroid, liver, cardiovascular, and kidney 
diseas«7. Target. Organs: Skin, respiratory, cardiovascular, and central nervous (CNS) systems, liver, and kidney. Primary Entry Routes: 
Inhalauon and skin contact/absorption. Acute Effects: Inhalation can cause headache, coughing, profuse sweating, thirst, intense fatigue, high 
fever, rapi~ p~lse, warm and flu_shed skin, rapid, ~ifficult breathing, anxiety and confusion, convulsions, loss of consciousness, risk of pulmonary 
edema (flu1d m lungs) and poss1ble death due to cuculatory or respiratory collapse. Skin contact produces rapid yellow staining, irritation, redness, 

Contill1111 on nut page 
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Section 6. Health Hazard Data, continued 
swc!l~ng, blist~rs, and de.layed s~mpto~s id~ntical to !hose from in~alation due.to absorption through lhe skin. Eye contact produces burning pain, 
wate~.ng, an? mflammauon of lids. If mgesLJOn occurs, symptoms mclude burmng of lhe moulh and throat, salivation, dizziness, nausea and 
vomitmg .. bnght yellow ~tools, an~ symptoms associated with inhalation. If death occurs, it is sudden and rigor mortis (rigidity of the muscles after 
death) quickly ensues. Liver and kidney damage may develop 12 Lo 72 hr after exposure. Chronic Effects: Hypersensitivity may result from 
repeated exposures. 
FIRST AID lfviclim is feverish, balhe head and hands in lepid waler or wrap legs in soaked towels. Consider hypothermic bazh or blanket if tepid 
wa/er is insufficient. Do not give aspirin or other sa/icy/ales. 
Eyes: Gently lift eyelids and flush immediately and continuously with flooding amounts of water until transported to an em1:rgency medical facility. 
Do not allow victim to rub or keep eyes tightly closed. Consult a physician immediately. Skin: Quickly remove contaminat1:d clothing. Rinse wilh 
flooding amounts of water for at least 15 min. Wash exposed area wilh soap and water. For reddened or blistered skin, consult a physician. Yellow 
discoloration does not need to be totally removed to prevent absorption. Inhalation: Remove exposed person to fresh air and support brealhing as 
needed. Ingestion: Never give anylhing by mouth to an unconscious or convulsing person. Contact a poison control center. Unless the poison 
control center advises otherwise, have !hat conscious and alert person drink 1 to 2 glasses of water, !hen induce vomiting. After vomiting give 2 
tablespoons activated charcoal in 8 oz. water to drink. 
Note to Physicians: Monitor fluids and electrolytes, control hyperlhermia, and test for dinitrophenol or its metabolite, aminophenol, in the urine 
using Derrian's Test. Due to lhe relatively slow excretion of DNP (5 to 14·day half-life), it is recommended !hat persons showing toxicity symptoms 
not be exposed to any amount of dinitophenol for at least 6 weeks. 

Section 7. Spill, Leak, and Disposal Procedures 
SpilVLeak: Immediately notify safety personnel, isolate area, deny enl!y, and stay upwind. Shut off ignition sources. Cleanup personnel should 
protect against inhalation and skin contact. For small spills, flush area wilh flooding amounts of water. For large spills, wet down with water (do 
not let dinitrophenol dry out as it becomes explosive) and dike for Iacer disposal. If spilled in water, trap at bottom and lift with mechanical dredges. 
If dissolved, apply activated carbon at 10 times lhe spilled amount and remove with suction hoses. Follow applicable OSHA regulations (29 CFR 
1910.120). Environmental Degradation: Dinitrophenols inhibit microbial growlh of natural aquatic systems because they interfere with the 
metabolic process of oxidative phosphorylation. In water, it may undergo direct photolysis due to absorption of UV light W!tvelengths >290 nm or 
react with alkylperoxy radicals. It is not expected to absorb to suspended solids although it may to some clay minerals. In ail, dinitrophenol is 
expected to exist in particulate and vapor form. It may photolyze, be physically removed by settling or washout in precipitation, or may react wilh 
photochemically generated hydroxyl radicals. Its estimated vapor phase half-life is 14 hr. Sol! Absorption/Mobility: Dinitrophenol is highly 
mobile but may absorb to some clay minerals. It is highly resistant to aerobic biodegradation. Disposal: Contact your supplier or a licensed 
contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed (2,4-isomer) as a RCRA Hazardous Waste (40 CFR 261.33): No. P048 
Listed as a CERCIA Hazardous Substance•t (40 CFR 302.4), Final Repcrtable Quantity 

(RQ): 10 lb (4.54 kg)['" per RCRA, Sec. 3001:1:§. CWA, Sec. 307(a)§, and CWA Sec. 311 (b)(4)§] 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed (2,4-isomer) as a SARA Toxic Chemical (40 CFR 372.65) 
t the 2,5- and 2,6- isomers are listed but RCRA, CW A, or CAA are not designated. 
; Dinitrophenol solution 
§ 2,4-isomer 

OSHA Designations Air Contaminant 
(29 CFR 1910.1000, Subpart Z): 
Not listed 

SectionS. Special Protection Data ·. ••.•... / / . 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because 
contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and use. 
Follow OSHA respirator regulations (29 CFR 1910.134) and if necessary, wear a MSHA/NIOSH-approved respirator. Select respirator based on its 
suitability to provide adequate worker protection for given working condilions, level of airborne contamination, and presence of sufficient oxygen. 
For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-pu;•ifying respirazor.r do 
not protect workers in oxygen-deficienz atmospheres. If respirators are used, OSHA requires a respiratory protection program that includes at least: 
training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas. Other: Wear 
chemically protective gloves, boots, aprons, and gauntlets to prevent skin ·~ontact. Do not wear leather because it absorbs dirtitrophenol; discard 
contaminated leather immediately. Ventilation: Provide general and local exhaust dilution ventilation systems to maintain airborne concentrations 
as low as possible. Consider using lhe OSHA PEL for dinitro-o-cresol of 0.2 mg/m3 as a guideline. Local exhaust ventilation is preferred because it 
prevents contaminant dispersion into the work area by controlling it at its :;ource.<103l Safety Stations: Make available in the work area emergency 
eyewash stations, safety/quick-drench showers, and washing facilities. Contaminated Equipment: Contaminated clolhing is easily recognized by 
a bright yellow stain. Separate contaminated work clothes from street clothes. Launder contaminated work clothing before wearing. Remove rhis 
material from your shoes and clean personal protective equipment. Comments: Never eat, drink, or smoke in work areas. Practice good personal 
hygiene after using this material, especially before eating, drinking, smoking, using the toilet, or applying cosmetics. 

Sectiolt 9.<-Spe_ciai.Precautiorls .and Comments · · :··:_·:::::·.:c·::::::<.:<:: .. :·::::)\/:~~(::i/:\/~(::?:::::_.:::_::.: .. 
Storage Requirements: Prevent physical damage to containers. Store in a cool, well-ventilated area away from heat and ignition sources and 
incompatibles (Sec. 5). Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust -.entilation to control 
airborne contaminants and to maintain concentrations at the lowest practic:allevel. During manufacture, minimize dust by installing exhaust 
ventilation (with appropriate dust collection) at points where containers are fiiled or centrifuges are emptied. Admlnlstrath•e Controls: Consider 
preplacement and periodic medical exams of exposed workers !hat emphasize liver and kidney function. Monitor nitrophenc,l urine levels regularly. 
Educate workers about lhe dinitrophenols toxic properties. · 

Transportation Data (49 CFR 172.101, .102) 
DOT Shipping Name: Dinitrophenol solution IMO Shipping NamE~: Dinitrophenol, dry or wetted with< 15% water by weigh/; Dinitro-
DOT Hazard Class: Poison B phenol, solution in wa/er or flammable liquid; Dinitrophenol, wetted with by weigh/ at least 
ID No.: UN1599 15% water 
DOT Label: Poison IMO Hazard Class: 1.1 D; 6.1; 4.1 
DOT Packaging Exceptions: 173.345 ID No.: UN0076; UN1599; UN1320 
DOT Packaging Requirements: 173.362a IMO Label: Explosive (l.ID), Poison; Poison, Flammable Liquid (only if Flashpoint is 23 to 

61 'C); Flammable solid, Poison 
IMDG Packaging Group: --; II; I 

MSDS CoUection References: 26, 73, 100, 103, 124, 126, 127, 132, 133, 136, 139, 140, 153 
Prepared by: M Gannon, BA; Industrial Hygiene Review: PA Roy, MPH, CIH; Medical Review: W Silverman, MD 
Copyn&h< C> 1992 by Gauum Pllblilhin& Corporallon. Any commercial u.oc or n:prod•ruon w•tho•t the publid>cr's permu11<1D 11 prt>bitot<d. 1•~" u to the suilabihty o( ~lloo boroiD Car tho~·~ 
an: oca:oarily tho pun:huer's rapoDJibility. Althcu&h reuonablo can: hu bocn taken in the P"'Parotion of ••cb infarmation, Conium Pllblilhin& Corpcntioo.,.t•DdiDa w..-, ... U.D<JN~ ~~~~~
DO ~ibility u to tbl Kc.u.r&ey or nitability ol1Uch information for applicatim to UK: pwcluscr'• in\cnd•:d pw-poa:: cr for ~lliC'lt.aenCCI of ill UIC. 
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Genium Publishing '::~orporation 

1145 Catalyn Str,:q Sheet Na. 830 
Schenectady, NY 12303-; 836 USA l ,1-Dichloroethane 

(518) 377-8854 Issued: 6/92 

Section 1. Material Identification 38 
1,1-Dichloroethane (CH

3
CHC1) Description: Derived by v~ous_ metho?s; by dir~ct chlorin~tion of ethane, as a sid~ R 1 NFPA 

product of chloral manufacture, Sy treating ethyl~ne and c~lonne w!th calcmm chl?n~e. by acuon of phosphoru~ chlonde _on I 3 

~ acetaldehyde, and the reaction of hydrogen chlonde and vmyl chlonde at 20 to 55 C m the pr~ence o~ an al~m~num, ferne, s 2 
or zinc chloride catalyst Found as an air contaminant in s~bmarines and space craft Its largest _mdu~tnal use IS m th~ K 4 
production of 1, 1, 1-trichloroethane. Also used as a cleansmg agent, d~greaser,_ solvent ~or pl~ucs, mls, m:d fats, gram . 
fumigant, chemical intermediate; in insecticide spr~ys, rubb~r cem_enung, fabnc_ spreadmg, pamt and varmsh rem_overs, m ore HMIS 
flotation, vinyl chloride production, and as a coup!mg a~ent m anu-knock g~olme. Formerly_used as an an~stheuc. . . H 2 
Other Designations: CAS No. 75-34-3; assymctncal d1chloroethane; chlonnatcd hydrochlonc ether; ethyhdene chlonde, F 3 
ethylidene dichloride. . 

73 
• . R 0 

Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Gutd~< >for a supphe_rs hst. . PPG• 
Cautions: 1,1-Dichloroethane is volatile and highly flammable. It is irritating to the eyes and respuatory tract and mhalat10n of h1gh • Sec. 8 
concentrations causes an anesthetic effect. 

Section 2. Ingredients and Occupational Exposure Limits 
1,1-Dichloroethane, reagent grade (99.7%). Impurities consist of ethyl chloride (0.02%), trichloroethylene (0.08%), butylene oxide (0.08%), 
ethylene dichloride (0.01 %), and unknown (0.14%). 

1991 OSHA PEL 1991-92 ACGIH TLVs* 1985-86 Toxicity Datat 

8-hr1WA: lOOppm (400 mg/m3) TWA: 200 ppm (81 0 mg/m3) Mouse, oral, TDLo: 185 g/kg administered intermittently 

1990 IDLH Level STEL: 250 ppm (1010 mg/m3) for 78 wk produced uterine tumors. 

4000ppm 1990 DFG (Germany) MAK Rat, oral, LD50: 725 mgjkg; toxic effects not yet reviewed.:j: 

1990 NIOSH REL 
100 ppm (400 mg!m3) Rat, inhalation, Tc;_,: 6000 ppm!7 hr administered during 

8-hr 1WA: 100 ppm (400 mg/m3) 
Half-life: < 2hr 6 to 15 days of pregnancy caused developmental abnor-
Peak Exposure Limit: 200 ppm/30 min. average mali ties of the musculoskeletal system. 

value/maximum of 4 peaks per shift 

• Notice of intended change to 100 ppm/405 mg/m3• 

tSee NIOSH, RTECS (KIOl75000), for additional reproductive, tumorigenic and toxicity dat.a. 
; Considered a possible error since subsequent studies at higher concenr.rations failed to produce comparative results.033> 

Section 3. PhysiCal Data .... 

Bolling Point: 135 "F (57 .3 "C) Molecular Weight: 98.97 
Melting Point: -143 'F (-96.98 "C) Specific Gravity: 1.174 at 68 'F (20/4 "C) 
Vapor Pressure: 230 mm Hg at 77 "F (25 "C) Water Solubility: Slightly, 0.5% 
Saturated Vapor Density (air= 1.2 kgfm3 or 0.075 lbsfft3): 2.076 kg!m3 or Other Solubilities: Very soluble in alcohol and ether, soluble in 

0.129 ibs/ft3 acetone, benzene, and flxed and volatile oils. 
Refraction Index: 1.4166 at 68 "F (20 "C) Relative Evaporation Rate (BuAc=l): 11.6 
Surface Tension: 24.75 dyne/em at 68 "F (20 "C) Odor Threshold: 49 to 1359 ppm; odor is not sufficient to warn 

against overexposure 

Appearance and Odor: Colorless, mobile, oily liquid with a chloroform odor and a saccharin taste. 

Section 4~ Fire and Explosion Data. ·.·•·•· ... 

.. 

--"-
Flash Point: 17 "F ( -8.33 "C) CC• I Autoignition Temperature: 856 "F (493 "C) j LEL: 5.6% v/v I UEL: 11.4% v/v 

Extinguishing Media: A Class lB Flammable Liquid. For small fires, use dry chemical, carbon dioxide (C02), or "alcohol-resistant" foam. For 
large fires, use fog or "alcohol-resistant" foam. Water may be ineffective unless used as a "blanket". 
Unusual Fire or Explosion Hazards: Vapors may travel to an ignition source and flash back. Container may explode in heat of fue. 
Special Flre-nghtlng Procedures: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing apparatus 
(SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural fuefighter's protective clothing will provide only 
limited protection. If possible without risk, move container from fire area. Apply cooling water to sides of containers until well after fire is out Stay 
away from ends of tanks. For massive fue in cargo area, use monitor nozzles or unmanned hose holders; if this is impossible, withdraw from area 
and let fue bum. Withdraw immediately if you hear a rising sound from venting safety device or notice any tank discoloration due to fue. Do not 
release runoff from fue control methods to sewers (explosion) or waterways. 
• 22 "F ( -5.5 "C), QC<148l 

Section 5. Reactivity Data .:•.: ....................... ·· ·.· ......... · 
Stability/Polymerization: 1,1-Dichloroethane is stable at room temperature in closed containers under normal storage and handling conditions. 
Hazardous polymerization carmot occur. 
Chemical Incompatibilities: Incompatible with strong oxidizers and forms acetaldehyde in contact with caustics. 1,1-Dichloroethane will attack 
some forms of plastics, rubber, and coatings. 
Conditions to Avoid: Exposure to heat and ignition sources and contact with incompatibles. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of 1,1-dichloroethane can produce carbon dioxide (C0

2
), irritating 

hydrogen chloride (HCl) and toxic phosgene (COC~) fumes. 

Section6. Health Hazard Data • ...... •······· ····:·· ....•.•... 
Carcinogenicity: The IARC,< 164> NTP,P69> and OSHA <164> do not list 1.1-dichloroethane as a carcinogen. However, the National Cancer Institute 
has recommended caution due to analogy to other chloroethanes such as 1,2-dichlorothane which are shown to cause cancer in animals. 
S~mmary or Risks: 1,1-Dichlorocthane is irritating to the eyes and respiratory system. It causes varying degrees of central nervous system (CNS) 
diSturbance depending on the concentration and duration of exposure. Liver and kidney toxicity is controversial. . 

Conlutue on next page 
.. . . . . Cq>)Tl&hl C 1992 GcniWD l'llbli.shinJ Corponuon. Any cornmcrc:ial ... or rep-odU<tJon wothoot the publ"hc~• pcmuaoon,. prohiboo:d. 



No. 830 1,1-Dichloroethane 6/92 

Section 6. Health Hazard Data, continued 
Some sources report th_at severe, a~u~. exposures c;:. cause damage, some quote recent detailed chronic studies which indic:ate little capacity fer 
damage; st1~l others relut~ the poss~b1hty of acute damage even from very high exposures. In reviewing the data it appears likely that chronic 
exposure will not cause k1dney or liver damage but acute exposures to high concentrations may. There is definite evidence that 1,1-dichloroethane 
produces liver damage in monkeys, dogs, and rats when exposed to 98 ppm/90 days. It is also unclear whether or not 1,1-dichloroethane is absorbed 
through the skin. There are reports of absorption (although not in toxic amounts) and others claiming there is no absorption. Given this controversial 
data it is best to take precautions as if skin absorption, and liver and kidney damage were proven to occur. Medical Conditions Aggravated by 
L_ong-term Exposure: Chronic respiratory and skin disease, neurological damage, and liver or kidney disorders. Target Organs: Skin, CNS, liver, 
kidney. Primary Entry Routes: Inhalation and skin contact. Acute EITects: Inhalation symptoms include eye, nose, and throat irritation, headache, 
dizziness, coughing, staggering, disturbed vision, irregular heartbeat (can result in sudden death), unconsciousness, narcosis, coma, and death due to 
cardiac or respiratory failure. There is the risk of pulmonary edema (fluid in lungs). Skin contact is irritating and causes defatting, redness and 
swelling. Vapor contact with the eyes causes irritation, watering eyes and lid inflammation. Splashes to the eyes produces a burning sensation, 
watering, and lid inflammation. Chronic EITects: Repeated skin contact: can cause a rash and scaliness. Repeated inhalatic'n may have neurological 
effects. 
FIRST AID Emergency personnel should protect against contaminaJio.1. 
Eyes: Gently lift eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical facility. 
Do not allow victim to rub or keep eyes tightly shut. Immediately consult an ophthamlologist. Skin: 1,1-Dichloroethane vaporizes easily and poses 
an inhalation hazard as well. Quickly and carefully remove contaminated clothing; 1,1-dich/oroethane is flammable! Rinse with flooding amounts of 
water for at least 15 min. Wash exposed area with soap and water. For reddened or blistered skin, consult a physician. Inh~1lation: Remove exposed 
person to fresh air and support breathing as needed. Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a 
poison control center. Unless the poison control center advises otherwise, have that conscious and alert person drink 1 to 2 glasses of water, then 
induce vomiting. After vomiting, give 2 tbsp activated charcoal in 8 oz water to drink. 
After first aid, get appropriate in-plant, paramedic, or community medical support. 
Note to Physicians: Proper ventilation is the main treatment for acute exposure. Be prepared to support respiration if need,!d. Monitor liver function 
studies, urine analysis, and creatinine with acute and chronic exposure. 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Immediately notify safety personnel, isolate and ventilate ar<:a, deny entry, and stay upwind. Shut off ignition sources. Cleanup 
personnel should protect against inhalation and skin contact. For small spills, take up with earth, sand, vermiculite, or other absorbent, noncombus
tible material and using nonsparking tools, place in a suitable container. For large spills, dike far ahead of liquid spill for disposal or reclamation. 
Do not allow 1,1-dichloroethane to enter confined areas such as a sewer because of potential explosion. Follow applicable OSHA regulations (29 
CFR 1910.120). Environmental Degradation: In soil, 1,1-dichloroethane volatilizes rapidly but may leach into groundwater. In water it will 
volatilize from a pond, lake, or river with a half-life of 6 to 9 days. 5 to 8 days, and 24 to 32 hr. respectively. In the atmosphere it will degrade by 
reaction with photochemically produced hydroxyl radicals with a 62 day half-life. It may also be carried back to soil via rain. 
Ecotoxlclty Values: Artemia salina, brine shrimp, TLm 320 mg/l.J24 hr; Lagodon rhomboides, pinperch, TLm 160 mg/L/24 hr; Poecilia relicu/aJa, 
guppies, LC50 202 pprn{7 days. 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, ar,d local regulations. 
EPA Designations OSHA Designations Listed as an Air Contaminant (29 CFR 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 1910.1000, Table Z-1-A) 
SARA Toxic Chemical (40 CFR 372.65): Not listed 
Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. U076 
Listed as a CERCLA Hazardous Substance• (40 CFR 302.4): Final Reportable Quantity (RQ), 1000 lb (454 kg) 

[*per RCRA, Sec. 3001 & CWA, Sec. 307(a)] 

Section 8. Special ProtectionData ·· 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OS:HA eye- and face-protection regulations (29 CFR 1910.133). Because 
contact lens use in industry is controversial, establish your own policy. Respirator: Seck professional advice prior to respirator selection and usc. 
Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a NIOSH/MSHA-approved respirator. For< 1000 ppm, use any 
supplied-air respirator or SCBA. For< 2500 ppm, use any supplied-air respirator operated in a continuous flow mode. For< 4000 ppm, use any 
supplied-air respirator or SCBA with a full facepiece. For emergency or nonroutine operations (cleaning spiJls, reactor ves.;els, or storage tanks), 
wear an SCBA. Warning! Air-purifying respirators do not protect workus in oxygen-deficient almospheres. If respirators ;lie used, OSHA requires 
a respiratory protection program that includes at least: training, fit-testing, periodic environmental monitoring, maintenanc~. inspection, cleaning, 
and convenient, sanitary storage areas. Other: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent repeated or prolonged 
skin contact. Polyvinyl alrohol is recommended as suitable material for PPG. Ventilation: Provide general and local exhaust ventilation systems to 
maintain airborne concentrations below the OSHA PEL (Sec. 2). Local <:xhaust ventilation is preferred because it prevents contaminant dispersion 
into the work area by controlling it at its source.< 103l Safety Stations: Make available in the work area emergency eyewash stations, safety/quick
drench showers, and washing facilities. Contaminated Equipment: Separate contaminated work clothes from street clothes and launder before 
reuse. Thoroughly decontaminate personal protective equipment. Comments: Never eat, drink. or smoke in work areas. Practice good personal 
hygiene after using this material, especially before eating, drinking, smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Prevent physical damage to containers. Store i,n a cool, dry, well-ventilated area away from ignition sources and incom- . 
patibles (Sec. 5). Label containers to indicate the contents' high flammability. Periodically inspect containers for cracks ~nd _leaks. To prevent static 
sparks, electrically ground and bond all equipment used in 1,1-dichloroethane manufacture, use, storage, transfer, and sht~·pzng. . 
Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control aubome contammants and 
to maintain concentrations at the lowest practical level. 
Administrative Controls: Consider preplacement and periodic medical exams of exposed workers emphasizing the skin, CNS, liver, and kidney. 
Educate workers about the hazards of 1,1-dichloroethane and the neces!:ary precautions to reduce or prevent exposure. 

Transportation Data (49 CFR 172.102) 

IMO Shipping Name: 1,1-Dichloroethane IMO Label: Flanunable Liquid 
IMO Hazard Class: 3.2 IMDG Packaging Group: II 
ID No.: UN2362 
MSDS CoUection References: 73, 89, 101, 103, 126, 127, 131, 132,133, 136, lAO, 148, 149, 153, 159, 162, 163, 164, 167, 168, 171 
Prepared by: M Gannon, BA; Industrial Hygiene Review: PA Roy, MPH, CIH; Medical Review: AC Darlington, MPH, MD 

Cq:Jyri&ht e 1992 by Gcniwn Pu.bli.hin& Corporation. Any commercial \l.IC or re:produc:tton without the pu~hshcr's pcrmiasion 11 prohibited. Juda.ments u to the IUitabllity of infcmu.Lum hc~m for the pw-chuc:r's purpotel 
arc DCCCJ~sarily tb: purc:huct't rcJPOOSibility. Although reasonable care has been taken in the preparation o{ such information, Gcniwn Publi.shin& Capcnticn c:xtenc:b no warranties, :na.k.es no reprcs:ntations, and asswnes 
nozap<:mibility u 10 the: ac.cwuy or suitabiliry of a~ch infonnatioo for appl~&tion to 1he pwchucr's intended purpox Cl' for wnaequencu of ill IlK. 
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(518) 377-8854 Issued: 10n8 Revision: D, 1/93 

C I 

Section 1. Material Identification 40 
n-Butyl Alcohol (C2H5CH2CH20H) Description: Naturally occurring in Brazilian peppe':Tlint oil. ~rived by_ several R I NFPA 

processes including reduction of butyraldehyde with sodium borohydride, from ethylene oxtde and tnethyl~ummum, I 2 

~ s 2• oxidation of tributyl borane, carbohydrate fermentation, condensation of acetaldehyde to crotonaldehyde wtth subsequent K 3 hydrogenation, or by passing ethyl alcohol over magnesium oxide/copper oxide at 617 'F (325 'C) and 128 atm. Used as a 
solvent for fats, oils, waxes, resins, shellac, varnish, gums, vegetable oils, alkaloids, and dyes; in manufacture of lacquers, •Skin HMIS rayon, detergents, other butyl compounds, and pharmaceuticals (extractant for antibiotics, vitamins, and hormones); in absorption H I 
microscopy preparing paraffm imbedding materials; as a dehydrating agent; in medicine for control ofpost-<>perative F 3 
otolaryngeal pain and for an anti-hemorrhagic effect in advanced cancer patients; in veterinary medicine as a bactericide. R 0 
Other Designations: CAS No. 71-36-3, n-butanol, 1-butanol, butyl hydroxide, butyric alcohol, CCS 203, Henostyp, 1- PPEt 
hydroxybutarte, methylolpropane, propylcarbinol, propyl methanol. t Sec. 8 

Manuracturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guidem> for a suppliers list. 

Caudons: n-Butyl alcohol is irritating to the eyes and skin and can cause dermatitis. Central nervous system depression may occur 
at high concentrations. It is a highly flammable liquid. 

Section 2. Ingredients and Occupational Exposure Limits 
n-Butyl alcohol, ca 99 .9%. May contain 0.1% water by wt 

1992 OSHA PEL 1992-93 ACGIH TL V 1992 Toxicity Data• 

Transitional Limit: Ceiling: 50 ppm (152 mg/m3), skin Human, eye, 50 ppm caused irritation. 

TWA, 100 ppm (300 mglm3) 1990 DFG (Germany) MAK 
Human, inhalation, TCL.o: 25 ppm caused 

Final Rule Limit: TWA: 100 ppm (300 mg/m3) 
conjunctival and respiratory irritation. 

Ceiling, 50 ppm (150 mg/m3), skin Category II: substances with systemic effects 
Rat, oral, LD50: 790 mg/kg; toxic effects not 

1990 IDLH Level Half-life: < 2 hr yet reviewed 

8000ppm Peak Exposure Limit: 200 ppm. 30 min 
Rabbit, skin, LD50: 3400 mg/kg; no toJtic 

1990 NIOSH REL average value, 4/shift effect noted 

Ceiling: 50 ppm (150 mg/m3), skin 

• See NIOSH, RTECS (E01400000), for additional irritation, mutation, and toxicity data. 

Section 3. Physical Data 
Dolling Point: 243 'F (117 'C) Molecular Weight: 74.12 
Freezing Point: -130 'F (-90 'C) Speclnc Gravity: 0.8109 at 68 'F (20 'C) 
Vapor Pressure: 6.5 mm Hg at 77 'F (25 'C) Water Solubility: Soluble, 9.1 mU100 mL water 
Ionlzadon Potential: 10.04 eV Other Solubilities: Soluble (10%) in acetone, benzene, ethanol, and ether. 
Relative Evaporation Rate (BuAc = 1): 0.46 log Octanol Water Partition Coefficient: 0.88 
Rerractlon Index: 1.3993 at 68 'F (20 'C) Viscosity: 36.1 cP at -50.6 • F (-50.9 'C), 5.18 cP at 32 'F (0 'C), 2.94 cP 
Saturated Vapor Density (Air= 1.2 kg/m3): 1.216 kg/m3 at 68 'F (20 'C), 0.54 cP at 212 'F (100 'C). 
Liquid Surface Tension: 69.3 dyne/em Critical Temperature and Pressure: 289.8 ·c and 43.6 atm 

Appearance and Odor: Colorless liquid with a harsh fuel oil and banana smell. The odor threshold is 0.12 to 11 ppm. 

Section 4. Fire and Explosion Data 
Flash Point: 84 'F (28.9 'C) CC, 98 'F (37 'C) OC I Autolgnltlon Temperature: 650 'F (343 'C) I LEL: 1.4% v/v j UEL: 11.2% v/v 
Extinguishing Media: A ClassIC Flammable Liquid For small fires, use dry chemical, carbon dioxide, water spray, or 'alcohol-resistant' foam. 
For large frres, use water spray, fog, or 'alcohol-resistant' foam. Unusual F1re or Explosion Hazards: Burning Rate= 3.2 mm/min. Vapors may 
travel to an ignition source and flash back. Special Fire-righting Procedures: Because fire may produce toxic thermal decomposition products, 
wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural 
frreftghter's protective clothing provides only limited protection. Cool container sides with water until well after frre is out Stay away from ends of 
tanks. For massive frre in cargo area, use monitor nozzles or unmanned hose holders; if impossible, withdraw and let bum. Withdraw immediately if 
you hear a rising sound from venting safety device or notice tank discoloration due to fire because a BLEVE may be imminent. Do not release 
runoff from frre control methods to sewers or waterways; dike for proper disposal. 

Section 5. Reactivity Data 
Stability/Polymerization: n-Butyl alcohol is stable at room temperature in closed containers under normal storage and handling conditions. 
Hazardous polymerization cannot occur. Chemical Incompatibilities: Include aluminum, chromium trioJ.i.de, organic peroxides, and strong 
oxidizers. Attacks some forms of plastic, rubber, coatings. Conditions to Avoid: Eltposure to heat, ignition sources, and incompatibles. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of n-butyl alcohol can produce carbon monoxide and acrid smoke. 

Section 6. Health Hazard Data 
Carcinogenicity: The IARC,<183l NTP,069l and OSHA083> do not list n-butyl alcohol as a carcinogen. Summary or Risks: n-Butyl alcohol is 
potentially more toxic (seen in animal studies) than its lower homologues but its airborne hazards are substantially reduced due to a low vapor 
pressure. The estimated human lethal oral dose is 3 to 7 ounces. Vapor inhalation is irritating to the eyes and respiratory tract Skin contact is 
irritating and may lead to dermatitis. n-Butyl alcohol can be absorbed through the skin; direct hand contact for 1 hr resulted in a body burden 4x that 
from inhalation of 50 ppm/1 hr. The average odor threshold is- 15 ppm but because of rapid olfactory fatigue it rises to 10,000 ppm after adaptation. 

CofiiU.we Ofl MZ1 pagt 



No. 337 11-Butyl Alcohol l/93 

Section 6. Health Hazard Data, continued 
Two s~dies sugge_st unprotected noise e~posure concurrent with exposure to butyl alcohol(- 80 ppm) increased hearing Joss beyond that 
occurr~g.fro~ noJSe exposure al~e. ~mal studies show lowered white blood cell counts, lymphocytosis, lung hemorrhage., albwninuria 
(albumin m urme), early degenerallve liver changes, and conical/tubular degeneration of the kidneys. Medical Conditions AJ~ravated by Long
Term ~xposure: Dermatitis. !arget Organs: Eyes, ears, skin. respiratory tract. Primary Entry Routes: Inhalation, eye contact, skin contact/ 
absorpuon. Acute Effects: Skin contact produces drying and cracking due to its defatting action. Vapor inhalation is irritating to respiratory tract 
and eyes. Conjuctival edema (swelling), headache, diuiness, and drowsiness may also occur. Chronic Effects: Repeated exposure to 50 to 200 
ppm leads to blurred vision. burning, and sensitivity to light. Symptoms become more severe toward week's end and decrease over the weekend. 
Hearing loss and vestibular damage resulting in vertigo may occur from current exposure to n-butyl alcohol and noise pollution. 
FIRST AID Eyes: Do not allow victim tomb or keep eyes tightly shut. C:ently lift eyelids and flush immediately and continuously with 
flooding amounts of water. If pain, photophobia, or lacrimation persists after 15 min. of flushing, consult an ophthalmologist. Skin: Quickly 
remove contaminated clothing. Rinse with flooding amounts of water for at :least 15 min. Wash exposed area with soap and water. For reddened or 
blistered skin, consult a physician. Inhalation: Remove exposed person to fresh air and support breathing as needed. Ingestion: Never give 
anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless otherwise advised, have tlhat conscious and 
alert person drink 1 to 2 glasses of water to dilute. Do not induce vomiting. Jllote to Physicians: Trea!rnent is symptomatic artd supportive. 

Section 7. Spill, Leak, and Disposal Procedures 
SpiiVLeak: Notify safety persormel, isolate and ventilate area, deny entry, and stay upwind. Shut off ignition sources. Take up small spills with 
earth, sand, vermiculite, or other absorbent, noncombustible material and pla1ce in suitable containers. Dike far ahead of large spill for later 
disposal or reclamation. Prevent entry into sewers, drains, and waterways. Follow applicable OSHA regulations (29 CFR 1910.120). 
Ecotoxlclty Values: Pseudomas putida (bacteria), 650 mg/L inhibited cell multiplication; fathead mirmow, LC

50 
= 1940 mg/1.)1 hr; aquatic plant 

toxicity= 8500 ppm. Environmental Degradation: In air, n-butyl alcohol will react with photochemically produced hydroxyl radicals with an 
estimated half-life of 2.3 days. In a sunlit urban a!rnosphere the half-life is re:duced to 5 hr. In water, some butyl alcohol will biodegrade and the 
rest will volatilize with estimated half-lives of 2.4 hr, 3.9 hr, and 125.9 days in streams, rivers, and lakes, respectively. The ability to volatilize 
depends on temperature, turbulence, wind speed, current velocity, and water depth. If released to soil, n-butyl alcohol may volatilize, biodegrade, 
or leach into groundwater. Soil Absorption/Mobility: A soil absorption coefficient (Koc) of 71.6 indicates moderate to high mobility. Disposal: 
A good candidate for liquid injection incineration, with a temperature range of 650 to 1600 'C and a residence time of 0.1 to 2 sec ;for rotary kiln 
incineration at 820 to 1600 'C for a few seconds, and for fluidized bed incin•:ration at 450 to 980 'C for a few seconds. Land disposal is limited 
because sub-surface dilution does not adequately keep groundwater concentntions below regulated levels. Contact your supplier or a licensed 
contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations OSHA Designations 
Listed as a RCRA Hazardous Waste ( 40 CFR 261.33 ): U031 Listed as an Air Contaminant (29 CFR 1910 1000, Table Z-1-A) 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ), 5000 lb (2270 kg)[* per RCRA, Sec. 3001) 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133 ). Because 
contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and 
use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessa:ry, wear a MS HNNIOSH-approved respirator. For < 1000 ppm, use 
any powdered air purifying respirator with organic vapor cartridges. For< 1250 ppm, use any supplied-air respirator (SAR) c•perated in 
continuous-flow mode. For< 2500 ppm, use any air-purifying, full face respirator (gas mask) with a chin style, front or back mounted organic 
vapor canister, or any SAR or SCBA with a full facepiece. For< 8000 ppm, use any SAR with a full facepiece and operated in pressure-demand 
or positive pressure mode. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! 
Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. If respirators are used, OSHA requires a wtitten respiratory 
protection program that includes at least: medical certification, training, fit-testing, periodic environmental monitoring, maintt!nance, inspection, 
cleaning, and convenient, sanitary storage areas. Other: Wear chemically protective gloves. boots, aprons, and gauntlets to prevent skin contact. 
Teflon and chlorosulphonated ethylene rubber with a breakthrough time (BT) of> 8 hr; and butyl rubber, polyethylene, neoprene, and nitrile 
rubber with a BT of> 4 hr are suitable materials for protective gear. Ventilation: Provide general and local exhaust ventilation systeTTJS to 
maintain airborne concentrations below the OSHA PEL (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant disper
sion into the work area by controlling it at its source.<103l Safety Stations: Make available in the work area emergency eyewash stations, safety/ 
quick-drench showers, and washing facilities. Contaminated Equipment: Separate contaminated work clothes from street clothes and launder 
before reuse. Remove this material from your shoes and clean PPE. Comments: Never eat., drink, or smoke in work areas. Practice good 
personal hygiene after using this material, especially before eating, drinking, smoking, using the toilet., or applying cosmetics 

Section 9. Special Precautions and Comments 
Storage/Handling Requirements: Prevent physical damage to containers. Store in a cool, dry, dark, well-ventilated area aw.!y from heat, ignition 
sources, and incompatibles. Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhau:>t ventilation to 
control airborne contaminants and to maintain concentrations at the lowest practical level. Use electrical equipment of Class][, Group D. Use non
sparking tools during maintenance operations and electrically ground and bond equipment. Administrative Controls: Consider preplacement and 
periodic medical exams of exposed workers with emphasis on the eyes, skin and respiratory tract. 

DOT Shipping Name: Butanols 
DOT Hazard Class: 3 
1D No.: UN1120 
DOT Packing Group: III 
DOT Label: Aammable Liquid 
Special Provisions (172.102): B 1. Tl 

Transportation Data (49 CFR 172.101) 
Packaging Authorlzaalons 
a) Exceptions: 173.150 
b) Non-bulk Packaging: 173.203 
c) Bulk Packaging: 173.242 

Quantity Limitations 
a) Passenger Aircraft •>r Railcar: 60 L 
b) Cargo Aircraft Only: 220 L 

Vessel Stowage Requlirements 
a) Vessel Stowage: A 
b) Other:-

MSDSColl«ti011 References: 23,54, 73,100,101, 103,124,126,127,132,133,136,139, 148,153,159, 167, 168,169,171,176,183 
Prepared by: M Gannon, BA; Industrial Hygiene Review: PA Roy, MPH, CIH; Medical Review: AC Darlington, MD 
Copynchl c 1993 by Gcaium Publiabia& Corporatiol1. Any c.oamorc:ial ... or reprodii<IJOn wotbooll tho JNblilhor'o JIOmiiN""' 11 prolli!Oiool: Judanaou u to tho ollitability of infannotioo hlnoin for tho JIIII"ChaMr'• pwpooco 
.,. noa:oariJy tho J>llrcl-'• rapomibilil)'. Ahhoa&b rcumablc uno hu been Liken in tho preponiiOn o( ouch aoformaucm. Gcniwn Publilhinc Corporouon ••llcn<!o no wutomco. mU.eo no reprucni&UC<U. ond auWDCll 
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C§P 
Genlum Publishing Corporation 

1145 Catalyn Street Sheet No. 350 
Schenectady, NY 12303-1836 USA Carbon Disulfide 

(518) 377-8854 
Issued ttn7 Revision: 0, 3/92 

Section 1. Material Identification 37 
Carbon Dlsulftde (CS~ Desc:rlptloa: Prcpaied industrially by heating charcoal with vaporized sui~ or by reaction of natural HMIS NFPA* 
petroleum fractions wi sulfur. Used in manufacturing_ soil_di~infec~u, elec~nic vacuu~ tubes, vuco_se rayo17 ce~op~. H 3* 

~ F 4 flotation agents, ammonium salts and carbon tetrachlonde; m_u~sectlCJdes, chenucal. analy~u, electroplanng, fum1gallon, oil R 0 
extraction, dry cleaning and degreasing; and u a solvent for lipids, sulfur, rub~, oils, resm and ~axes. . . PPGt 
Otber Designations: CAS No. 75-15-0, carbon bisulfide, dilhiocarbonic ~ydnde, sulph~~m;lanhydnde, ~ee~tox. • Sec. 6, 
Manufacturer: Contact your supplier or distributor. Consultlalest ChemlCal Wed: Bu:yers GwidtP for a suppliers list. Chronic R 1 
Cautloos: Carbon disulfide is a highly flammable, dangerous explosion hazard. It is irritating to eyes, skin, and mucous mem- Effccu I 4 
branes, and toxic to the central nervous (CNS), peripheral nervous (PNS), and cardiovascular (CVS) systems. t Sec. 8 s 3§ 

K 4 *The NFPA health ratin& of Ml" is misleadin& due to the severity of this material's toxicity 10 the CNS, CVS, md PNS md its chronic §Skin 

effecu. A M3" is more appropriate. absorption 

Section 2. Ingredients and Occupational Exposure Limits 
Carbon disulfide, ca 99% (majcx impurities arc sulfur compounds) 

1990 OSHA PELs (SkiD) 1991-91 ACGW 11. V (Skla) 1985-86 Toxicity Data• 
8-hr TWA: 4 ppm (12 mg/ml) TWA: 10 ppm (31 mg/ml) Hwnan. inhalation, TCu,: 40 mg/ml/91 weeks produced paternal 
15-min STEL: 12 ppm (36 mg/ml) 

1990 DFG (Germany) MAKs 
effects (spermatogenesis) 

Hwnan. inhalation, LCu,: 2000 ppm/5 min; no toxic effects noted 
1990 NIOSH RELs TWA: 10 ppm (30 mg/ml) Hwnan. oral, LOu,: 14 mg/kg; toxic effects not yet reviewed 
TWA: 1 ppm (10 mg!m3) Peak Exposure Limit: 20 ppm/30 min Rat. oral, LDso: 3188 mglkg 
STEL: 10 ppm (30 mg/ml) /4 x/shift, momentary value 

Half-life: <2 hr 
1990 IDLH Level 
500ppm 

• See NIOSH, RTECS (FF6650000), for additional mutation, reproductive and toxicity data. 

Section 3. Physical Data 
Bolllq Polat: 11 5 ·p ( 46.5 'C) Molecular Welgbt: 76.13 
Freezing Polat: -168 "F (-110.8 'C) Spednc Gravity: 1.2632 at 68 "F (20 'C) 
Vapor Pressure: 300 mm Hg 11168 "F (20 'C) Water Solubility: Slightly, 220 mg/100 cc wa1c:r 11171.6 "F (22 'C) 
Vapor Density (alr = 1): 2.64 Other SolubiUtles: Soluble in alcohol, benzene and ether 
Coeft'kleat of VIscosity: 0.363 Ill 68 'F (20 •q Ref'ractloa Index: 1.66232 Ill 77 'F (25 ·q 
Appearance aad Odor: Qear, colorless to slightly yellow liquid with a sweet, chloroform-like odor when pure and a foul, rotten egg smell u the 
commercial product. The odor threshold is 0.1 to 0.2 ppm. 
Comments: From both health effect and firclcxplosion pcupcctives, this liquid's very high vapor pressure Ill room temperature indicates thallliiborne 
concentrations can build quickly to dangerous levels. Take precautions to ensure safety (Sec. 8). 

Section 4. Fire and Explosion Data 
Flub Polat: -22 •p (-30 ·q, CC I Autolaaltloa Temperature: 194 ·p (90 ·c) I LEL: 1.5'11 v/v I UEL: 50% v/v 
Extlagulsblag Media: Foams are more effective in carbon disulfide firca than previously believed, when water and dry chemical were the preferred 
extinguishing agents. Four foams tested arc listed in order of inaeasing effectiveness: high-expansion, aqueous film-forming, fluoropiotein, and protein. If 
foam is unavailable, rely on carbon dioxide (CQV or waler spray. Do not scaner material with more water than necessary to put out fire. 
Unusual Fire or ExpiOiiloo Hazards: Carbon disulfide's burning rate is 2.7 mm/min. Vapor may travel to an ignition source and flash back. Container may 
explode in heat of fire. CSz poses a vapor explosion hazard indoors, oUldoon, and in sewers. Carbon disulfide can be i&nited by friction, rusted or hot steam 
pipes, and may accumulate static electricity. Hca& from aa ordinary light bulb is enough to cause ignition. 
Special Flre-nptJaa Procedures: Since fire may produce toxic thermal decomposition products, wear a self-contained breathing apparatus (SCBA) with a 
full facepiccc operated in pressure-demand or positive-pressure mode. Structural firefighters' protective clothing is ineffective for fires involving carbon 
disulfide. Apply cooling water to sides of tanks until long after fire is extinguished. Stay away from ends of tanks. lmmcdilllely withdraw from area if you 
hear a rising sound from venting safety device or notice any tank discoloration due to fire. Be aware of runoff from fire conlrol methods. Do not release to 
sewers or walerways. 

Section S. Reactivity Data 
Stablllty!Polymerlzatloo: Carbon disulfide is stable Ill room temperature in closed containers under nonnal storage and handling conditions. 1-Ianrdous 
polymerization C&Mot occur. 
CbemlcallacompatJbllltles: Carbon disulfide will decompose to its elements in contact with mercury fulminate. It is incompatible with alkali metals, 
chlorine and other halogens, nitrogen oxide, metal azides, oxidants, aluminum, ethylenediamine and zinc. Carbon disulfide reacts exotbcnnically with 
phenyl copper-triphenylphosphine complexes. 
Coadltloos to Avoid: Exposure to ignition sources and contact with incompatibles. 
Hazardous Products of Decomposltloo: Thc::nnal oxidative decomposition of carbon disulfide can produce carbon monoxide (CO), carbon dioxide (COV. 
and toxic sulfur oxides (SOJ 

Section 6. Health Hazard Data 
Carclaoaeoldty: The IARC,(l64l NTP,U42l and OSHAC164l do not list carbon disulfide as a carcinogen. Summary of Risks: C~ enters the body primarily 
via the lungs (inhala.tion) but can be absorbed via skin. It is irritating to skin, eyes, and mucous membranes and can cause serious damage to CVS, CNS, and 
PNS. CS1 is cardiotoxic (toxic to heart), lhrombotoxic (adversely affecting blood-clotting ability), and arrythmagcnic (causing irregular hcanbcal). A 
Psskinsonian-like effect is sometimcsobaervcd. Exposure to 60 to 1 00 ppm for a shon time can result in scvc:rc intoxication and death. Exposure to .5000 
ppm is rapidly ful. 70 to 90% of C~ iJ metabolized, with lungs and kidney excreting the resL Medical C011dltloas Agravated by Lona-Term Expo-
sure: Coronary heart disease and CNS disorders. Taraet Oraaas: Skin, CNS, PNS, CVS, eyes, liver, kidney. 

Colllillw Ofi/IUl Pfll' 
.. 

Cap)orialll 0 199l Ooaiaaa l'llblillbiaa Carpcnlioa. 
/tll'f-ao! -ar~w-ttbo pabl..,...,..,...;.. io~ 



No. 350 Carbon Disulfide 3/92 

Section 6. Health Hazard Data, continued 
Prlmary.En~ry Routes: Inhalatio? and ~kin contad/abs~~n. Acute EITeds: CS2 is irritating and corrosive to the eyes, akin, and mucous membranes. 
Introducllon mto eyes cau~s bunung pam. ~an~ swelling lids, and conJunctivitis. Skin conlact with liquid may lead to burning and !cecond- or third
depee b~. C~2 defats ussue and ~~ sensillz.ano? may occ~. Skin absorption c:an result in periphc:ral nerve damage. Other symptoms from inhalation or 
s~n absorpo.on mclude headac~. dlZzmess, euphona, ~nvulstons, nausea, vomiting, muscle weakness, and in severe cases may lead to death by respiralory 
fail~. C~roolc ~rrects: Chrome exp~sure to carbon d~sulfide may increase the tisk of arteriosclerosis as well as cause deliriwn, psy<:horis, ll8d dreams 
l~ng to m~omrua, CNS damage~ pe~pheral neur~athies (abnc:»tmal ~d usuallr degene~ve state of the nerves causing pllin and unstimulated aensa
ll?ns), appetlte loss, tremors, g~tnc disturbances, liver dysrundlon, opucal neunlls, and retmal hemorrhages. In women, chronic exposure to carbon 
diSulfide can cause menstrual disorders. Spontaneous aboruons and premature binhs are reported. 
FIRST AID 
Eyes: ~~tly lift eyelids and flus~ immediately and continu~u.sly :-"ith fl~ng antounts ~f water until transported to an emergency medical facility. Do Mt 

allow VJdlm to rub or k~p eyes llghtly shut Co~ult a phys1caan llTimed1ately. Skin: Q,w,cJcly re~ove contaminated clothing. Rinse w:ith flooding amounts 
of water for at I~ 15 mm. Wash ex~sed area With soap and water. Fo~ redden~ or blistered skin, consult a physician. lnhalatlou: Remove exposed 
person to fn:sh llll' and suwo:rr breathing as needed .. Ingestion: Never gtve anythi~g by mouth to an unconscious or convulsing person. Contact a poison 
control center. Unless the poiSon control center adVIses otherwiSe, have that COII.SCJOII.S aNi altrt person drink 1 to 2 glasses of water, then induce vomiting 
With 1 to 2 tablespoons of Ipecac (adult dose). After patient vomits, give 2 tablespoons activated charcoal in 8 oz. of water to drink. 
After nrst aid, get appropriate In-plant, paramedic, or community medical supporL 
Note to Phy~lc.l~s: Since effects may be delayed, keep victim U?der observation. ~e i<>?ine-azide test is useful in detecting degree of exposure and 
hypcrsuscepubility of exposed workers. I. V. urea 0.5 to 1.5 g/kg IS recommended t:o Jnadlvate free carbon disulfide in the blood Vitamin 86 in large doses 
is recommended. Obtain CBC, EKG, urinalysis, and electrolyte balance. 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Plan aNi design appropriate emergefiC'j-respo11Se proced~~.res prior 10 carbon disldfide spills or leaks. Immcdillle.ly notify safety pcnonnel, 
isolate uea, deny entry and stay upwind. Shut off all ignition sources. Cleanup personnel should wear fully encapaulating, vapor-prow:tive clothing to 
protect against contamination. If possible, detoxify material before cleanup. For small spills, take up with earth, sand, vcnniculite or other ablorbent, 
noncombustible material and place in clean, dry containers with a secure lid for later disposal. For large spills, flush liquid to a special retention l:uin where 
it can collect under a layer of water (to prevent ignition or explosion) for disposal c)f reclamation. Perform all cleanup operations with nonsparlr.ing tools. 
Follow applicable OSHA regulations (29 CfR 1910.120). Envlroomental Transport: If released to water, carbon disulfide ahould vctlatilize with a half
life of 2.6 hr (according to model river plan) and should not bioconcentrate significantly in aquatic organisms. In the atmosphere,~ 1:eactJ with atomic 
oxygen and photochemically produced hydroxyl radicals with a half-life of 9 days. Envlroumental Toxicity Values: Sunfish, LCu., 100 I1&ILJhr; trolll, 
LCulOo 500 ll&}L~.1 hr. Soil Absorptloo/Moblllty: Carbon disulfide is highly mobile and volatilizes or leaches into soil. Dtspoaal: Large amounts of C~ 
may be distilled for reclamation and packaged for reuse. Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable 
Federal, state, and local regulations. 
EPA Deslgaatlous 
listed as a RCRA Hazardous Waste (40 CFR 261.33): No. P022 
listed as a CERCLA Hazardous Substance• (40 CfR 302.4): Reportable Quantity (RQ), 100 lb (45.4 kg) [• per RCRA, Sec. 3001 and CWA 311(bX4)] 
listed as a SARA Extremely Hazardous Substance (40 CFR 355) 
listed as a SARA Toxic Chemical ( 40 CfR 372.65) 
OSHA Deslgnatloos 
listed as an Air Contaminant (29 CfR 1910.1000, Table Z-1-A) 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). ]Because contact lens 
use in industry is controversial, establish your own policy. Re~lrator: Seck professional advice prior to respirator selection and use. Follow OSHA 
respirator regulations (29 CFR 191 0.134) and, if necessary, wear a MSHAJNIOSH-approved respirator. Select respirator based on itJ suitability to provide 
adequate worker protection for given worldng conditions, level of aiiborne contamination, and prexnce of sufficient oxygen. For 10 Pll'fll• use any chemical 
cartridge respirator with organic vapor cartridges. For 50 ppm, air-purifying respirator with organic vapor cartridges and a full f~:e. For emergency or 
nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-p~~.rifying respiTaJors do 1101 prG•tect worlcer1 in 
oxygen-defiCient atmospheres. If respirators are used, OSHA requires a respiratory protection program thal includes at least: tnl.ining, fit-testing, periodic 
environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas. Other: Wear chemically protective gloves, booU, 
aprons, and gauntlets to prevent all skin contact. Suggested materials for protective clothing include polyvinyl alcohol (PVA) and polyethylene with 
breakthrough times of 8 and 4 hr. respectively. Ventllatloo: Provide general and local explosion-proof exhaust ventilation systems to mllintain lirbome 
concentrations below the OSHA PEL (Sec. 2). Local explosion-proof exhaust ventilation is preferred because it prevents contaminant dispersion into the 
work area by controlling it at its source.<IO:ll Safety Statloos: Make available in the work area emergency eyewash stations, safety/quick-drench ahowen, 
and washing facilities. Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder contaminated W•in:k clothing before 
wearing. Remove this material from your shoes and clean personal protective equipment Comments: Never eat, drink, or smoke in "''ork areas. Practice 
good personal hygiene after using this material, especially before eating, drinking, smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Protect containers from physical damage. Store in iron, glass, porcellin or steel containers. Keep anall quanl:i.tiel in cool, dry, well
ventilated area away from incompatibles (Sec. S). Store large quantities in tanks; add water or inert gas (such as nitrogen) to till emptying taDb. Submerge 
tanks in water or locate them above conacte basins large enough to hold the tanks contents. Equip storage facilities with automatic sprinklen and tell 

regularly. Outside or detached storage is preferred. . 
Engineering Coutrols: To reduce potential health hazards, usc sufficient d:i.llllion or local exhaust ventilation to control airborne coDUiffiUWitJ and to 
maintain concentrations at the lowest practical level. To prevent static sparks, electrically ground all system pets including piping, valves, and moveable 
containers. Prohibit electrical installations and heating facilities in or near storage areas. Never transfer carbon disulfide by mean~ of &ir pressure; UIC pump, 
water, or inert gu. Usc wooden sticks (no spark potential) to measure the contents of CS2 tanks and conlliners. . . 
Administrative Coutrols: Consider preplacement and periodic medical exams of exposed worken that emphaSize eyes, skin, CNS, PNS, CVS, and 
reproductive system, and perfotm electrocardiograms. 

Transportation Data (49 CFR 172-101, .102) 
DOT Shipping Name: Carbon bisulfide or Carbon disulfide IMO Shipping Name: Carbon disulphide 
DOT Hazard Clus: Aammable liquid IMO Hazard Class: 3.1 
ID No.: UN1131 ID No.: UN1131 
DOT Label: Aammable liquid IMO Label: Aammabl.e liquid, Poison 
DOT Packaging Exceptlous: None IMDG Packaalaa Group: I 
DOT Packaging Requirements: 173.121 
MSDS Colkcti011 References: 26, 38, 73, 89, 100, 101, 103, 124. 126, 127, 132, 136, 140, 149, 153, 159, 162, 163, 164 
Prepared by: M Gannoo, BA: Industrial Hygiene Revle"': OJ Wilsoo, CIH, Medical Revle"': AC Darlinaton. MPH, MD; Edited by: 1R :Stuart, MS 7'3 
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Materilll Safety Data Sheets C/1 0 ectwn: 

C§P Genium Publishing Corporation 
1145 Catalyn Street Sheet No. 355 

Schenectady, NY 12303-1836 USA Phenol 
(518) 377-8854 

Issued: 9/80 Revision: C, 11/90 

Section 1. Material Identification 33 
Phenol (C,H OH) Description: One of many aromatic compounds in coal tar. Made by alk~lating benzen~ with ~ropy!- R I ~FPA 

ene then oxidhing the resulting cumene to produce phenol ~nd acetone. Used ~ ~feedstock m ma~ufactu~g ~~us I 4 

~ phenolic resins, caprolactum, his-phenol-A, and other ch~m.Icals and d~gs; a dlSlnfec.tant; a fuel-<>il_sludg~ mhibi~r; a s 3* 
reagent in chemical analysis; i_n producing or ma~ufactu~g a large vanety of aromatic compounds m~ludmg f~rtilJZers, K 2 
illuminating gas, coke, explosives, lampbl~ck, _p3.!nts,_pamt re~overs_, asbesto~ goods, wood preservatiVes, _textiles! . • Skin 
perfumes, bakelite, rubber, and other pl_asuc~; m I?ed~cal and mdustnal orgaruc c~mpounds and dyes; and m genruc1dal absoll'tion 

HMIS 
paints and slimicides. Phenol has been Identified m c1garette smoke and automobile exhaust . H 3 
Other Designations: CAS No. 0108-95-2, carbolic acid, hydroxybenzene, monohydroxy benzene, oxybenzene, phemc F 2 
acid, phenyl alcohol, phenyl hydroxide. R 0 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemica/week Buyers' Guidef'1l for a suppliers list. PPGt 
Cautions: Phenol has a marked corrosive effect on any tissue. Eye contact may cause severe damage and blindness. Its primary entry t Sec. & 
route is through skin absorption. Systemic absorption may cause liver and kidney damage, convulsions (seizures). or death. 

Section 2. Ingredients and Occupational Exposure Limits 
Phenol, ca 100% 

1989 OSHA PEL (Skin) 1990-91 ACGlli TL V (Skin) 1988 NIOSH REL 1985-86 Toxicity Data• 
8-hrTWA: 5 ppm, 19 mglm1 TWA: 5 ppm, 19 mgtm1 TWA: 5 ppm, 19 mg/m1 Mammal, inhalation, LC : 74 mg/m1 

Ceiling: 15.6 ppm, 60 mg!m1 Rat, oral, LD : 317 mgt~; toxic effects include 
1987 IDLH Level behavorial ~anges (convulsions or effect on 

250ppm 
seizure threshold) 

R_ab_bit,_ eye, TCr.o: 5 mg produces severe 

• See NlOSH, KTECS (SJ332SOOO), for additional irritative, mutative, reproductive, UTltat.IOn 

tumorigenic, and toxicity data. 

Section 3. Physical Data 
Boiling Point: 359.15 "F (181.75 "C) at 760 mm Hg Vapor Density (Air- 1): 3.24 Specific Gravity (20 "C/4 "C): 1.0576 
Melting Point: 109.4 'F (43 "C) pH: 6 (aqueous solution) Water Solubility: 1 g dissolves in about 15 ml Hp 
Vapor Pressure: 0.3513 mm Hg at 77 "F (25 "C) Molecular Weight: 94.11 Viscosity: 12.7 centipoise at 64.9 "F (18.3 "C) 
Appearance and Odor: White crystalline solid with a characteristic sharp medicinal sweet, tangy odor detectable above 0.05 ppm. Phenol turns 
pink or red if it contains impurities or is exposed to heat or light 

Section 4. Fire and Explosion Data 
Flash Point: 175 "F (79 "C), CC 1 Autoignltlon Temperature: 1319 'F (715 'C) I LEL: 1.7% v/V I UEL: 8.6% v/v 
Extinguishing Media: Use water spray, carbon dioxide, dry chemical, or alcohol-type foam to extinguish fires involving phenol. Do not use a 
solid stream of water since the stream scatters and spreads fire. Use water spray to cool fire-exposed tanks/containers. 
Unusual Fire or Explosion Hazards: Phenol presents a moderate f!re hazard when exposed to heat, flame, or oxidizers. When heated, it emits 
toxic fumes and vapors that form explosive mixtures with air. Air mixtures containing 3 to 10% phenol are explosive. Solid phenol burns with dif-
flculty, giving off heavy smoke. 
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode and full protective clothing. Be aware of runoff from fJre control methods. Water 
containing phenol can cause severe chemical burns. Do not release to sewers or waterways. 

SectionS. Reactivity Data 
Stability/Polymerization: Phenol is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous 
polymerization cannot occur. 
Chemical IncompatlbUltles: In general, phenol is incompatible with strong oxidizing agents and halogens. It coagulates colodion and proteins. A 
potentially explosive reaction occurs with formaldehyde, peroxydisulfuric acid, peroxymonosulfuric acid, sodium nitrite + heat, and aluminum 
chloride+ nitromethane (at 110 "C!lOO bar). A violent reaction occurs with butadiene, sodium nitrite+ trifluoroacetic acid, and aluminum 
chloride +nitrobenzene at 248 "F (120 'C). Combining phenol with mineral oxidizing acids results in fire; with acetaldehyde results in violent 
condensation; with isocyanates results in heat generation and violent polymeriution, with calcium hypochlorite results in an exothermic reaction 
producing toxic fumes which may ignite; and with nitrides results in heat and flammable gas generation. Hot phenol is corrosive to many metals, 
including aluminum, lead, magnesium, and zinc. Reaction with these materials causes phenol to discolor. 
Conditions to Avoid: Avoid heating phenol above 122 'F (90 'C). 
Hazardous Products of Decomposition: Thermal oxidative decomposition of phenol can produce oxides of carbon and water. 

Section 6. Health Hazard Data 
Carclnogenlcity: The NTP, I ARC, and OSHA do not list phenol as a carcinogen. Althou~h no specific evidence of human cancer exists, its 
carcinogenicity to mice emphasizes the need for precaution when handling this material. henol also causes human mutations (genetic changes). 
Summary of Risks: Phenol is a general protoplasmic poison that is corrosive to any living tissue it contacts. Toxicity most likely results from 
dermal (skin) contact or ingestion. Skin absorption occurs readily with a rapid onset of symptoms or death (within 30 min to several hours). 
Contact with eyes may cause severe damage and blindness. Ingestion of 1 g may be fatal. Although phenol is irritating to the respiratory tract, due 
to its low volatility and good warning properties, inhalation is typically less of a concern. Chronic toxic effects are uncommon, but may include 
digestive disturbances, neurological disorders, skin rash (dermatitis), and liver and kidney damage. 
Medical Conditions Aggravated by Long-Term Exposure: Individuals with chronic respiratory disorders, pre-existing skin disorders, 
convulsive disorders, or kidney or liver abnormalities may be at increased risk from phenol exposure. 
Target Organs: Liver, kidneys, nervous system, and skin. 
Primary Entry Routes: Skin absorption, eye contact, ingestion, and inhalation. 
Acute Efrects: Skin contact results in white, wrinkled discoloration, followed by a severe burn or systemic poisoning if removed improperly. 

Continue on next page 
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No. 355 Phenol 11/90 

Section 6. Health Hazard Data, continued l 
Phenol ingesti.on can _cause g~ngrene ~nd corrosion of lips, m~uth, throat, esophagu~, and. s~mach if ~?t properly decontaminated (see First Aid). 
:\I~ho~gh not l!IlJ?ediately pamful, skin contact can cau~e senou~ burns and systemic ~X!Clo/. In addlt.1on to skin bums and respiratory tract 
IITltatJon, s~S~ffilc a~so_rpu?n may cause pallor, anore.xia (appeute.loss),,nausea, V~ffill.ing! diarrhea, weakness, musck aches, darkened urine, 
hea~ache, tmr;utus (nngmg m ears), ~weatmg, con.vulswns, cyanoSIS (~lu1sh ~olorat1.on of lips and/or fingertips), shock. unconsciousness, 
respiratory fa~ure, and de~th. After mgesuon, ~aJor.percutaneous (skin), or mhalat10n exposures, collapse and death can be rapid. Ingestion can 
cause severe. uss~e corrosiOn or gangrene ~fec~ng lips, mouth, th!'oat, esoph~gus, and stomach. Eye contact can cause severe corrosive damage to 
the eye (conJuncuval edema, corneal opacif1cauon, and hypesthesia) and possible blindness. 
Chronic Eff~c~: Ch.ro~ic phenol poison~g is rarely repo~ed. Symptoms incl.ude vomiting, difficulty swallowing, diarrhea, appetite loss, 
headache, F<!fnl.ing, d!ZZI~ess, darkened unne, and.mental disturbances. Chrome exposure can cause death from liver and kidney damage. 
Repeated skin contact With phenol or phenol-bearmg products can result in dermal.! tis with dark pigmentation (ochronosis) of skin and whites of 
eves (sclerae). 
FIRST AID 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water for at least 15 min. Consult a physician im
mediately. 
Skin: Sp~dy action is criti.cal.. Flood exposed area with water and quickJy remove contaminated clothing. As soon as possible. repeatedly spray 
or swab With the decontammaung agent polyethyleneglycol-300 (PEG). Immerse extremities in PEG. Rescue personne 1 should j)rotcct themselves 
from skin contact with phenol. Do not use greases, powders, or oinLments to treat phenol bums. Never delay phenol removal if PEG is not readily 
available. Use soap and water instead. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Speed is ~ssenlial in the ~reatmenl of oral P?isoning.lmmedi~tely consult a physician and po.ison center. Never give anything by 
mouth to an unconsciOus or convulsmg person. Adnumster to that consctous person 15 to 30 cc castor 01! or another vegetable oil and be 
prepared to induce vomiting upon a physician's advice. Vegetable oils slow phenol absorption and reduce local damag(:. ' 
After first aid, get appropriate In-plant, paramedic, or community medical support. 
~ote to Physicians: Treat ingestion ~ith gas~c lavag~ usi~g 40% ~ue~us B.acto-Pe~tone, milk, or water until phenolic odor is eliminated. Then 
g1ve 15 to ~0 cc castor or vegetab.le 01!. _Debnde necro~Ic skin. Mon~tor VItal sign~, fluid status, electrol~es, BUN, re.nal and hepatic function, and 
electrocardiogram. Manage sedation, seizures, renal failure, and fluid electrolyte Imbalances symptomaucally as indtcated. 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: ~otify safety personnel, evacuate all unnec~ssary pers_onnel, ,remove al~ heat and ignition s~urces, and provide maximum explosion
proof venulauon. Clean~p perso~nel should protect against vapor mh.alatiO.n and skin and eye co.ntac.t wtth a sel_f-contained breathing apparatus 
and full personal protecttve clothmg and equ1pment. Absorb small spills w1th some noncombustible mert matenal and place in a closed metal 
C?ntainer for disposal. Dike l~ge spills. and allow material. to cool and ~olidify. Using no_nsparking tools, sho~el solid into steel containers for 
dtsposal. Thoroughly flush spill area w1th water, use causttc soda soluuon for neutraltzauon, and collect flushmgs and wash water for disposal. Do 
not allow phenol to enter sewers, watersheds, or waterways. Follow applicable OSHA regulations (29 CFR 191 0.120). Notify proper authorities 
including the National Response Center (800-424-8802). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, sta~!, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33) 
Listed as a CERCLA Hazardous Substance• (40 CFR 302.4): Reportable Quantity (RQ), 1000 lb (454 kg) [*per Clean Water Act, Sec. 311 (b)(4), 

Sec. 307(a), and per RCRA, Sec. 3001] 
Listed as a SARA Extremely Hazardous Substance (40 CFR 355): RQ, 1000 lb; Threshold Planning Quantity (fPQ), 500110,000 lb 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 19 10.134) and, if neces
sary, wear a NIOSH-approved respirator. Where potential exists for exposures near or over 19 mg/ml, use a MSHA/NIOSH-approved full 
facepiece respirator wtth an organic vapor cartridge/canister and dusVmist prefilter. Increased protection is obtained from full face piece powered
air purifying respirators. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air
purifying respirators do rwt protect workers in oxygen-dejicienl almospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact ACGIH recommends neoprene or butyl rubber as good-to-
excellent protecl!ve matenals. . 
Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL and ACGIH TLV 
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.<IOJ) 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment Launder contaminated clothing before w!!aring. . . . . . . . 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after usmg this matenal, espectally before eatmg, dnnking, 
smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Store in clo~d containers in a cool, dry, well-ventila~d area away from heated surfaces, open flame, and ignition 
sources. Outside or detached storage IS preferred. Protect contamers from phystcal damage. 
Engineering Controls: Enclose all operations, eliminating all possible phenol exposure routes. Educate workers about phenol's hazards and 
potential dangers. Use only ~ith approp.riate p~rsonal protecti~e gear an~ adequate ventilatio~. I~stitute a r~piratory p~utection program. that 
mcludes regu1ar training, maintenance, mspecuon, and evaluation. Provtde local exhaust ventilal!on at the stte of chemcal release. Pracuce good 
personal hygiene and housekeeping procedures. . 
\ted leal Surveillance: Provide preplacement or periodic medical examinations that emphasize central nervous system (CNS), hepatiC, renal, and 
skin. Tests should include BUN, creatinine, LFTs, and urinalysis. Phenol can be detected in urine in free or conjugated forms. The ACGIH 
biological exposure index (BEl) is 250 mg total phenoVg creatinine or 15 mg/hr. 

Transportation Data (49 CFR 172.101, .102) 
DOT Shipping Name: Phenol IMO Shipping Name: Phenol 
DOT Hazard Class: Poison B IMO Hazard Class: 6.1 
ID No.: UN!67l ID No.: UN1671 
DOT Label: Poison IMO Label.: Poison 
DOT Packaging Exceptions: 173.364 IMDG Packaging Group: II J 
DOT Packaging Requirements: 173.369 

MSDS coUection Rererences: I, 2-12, 15, 19, 23, 24, 26, 31, 34, 37, 38, 59, 73, 79, 84, 85, 89,100, 101, 103,124, 126, 127, 132, 133, 136, 138-140, 143, 146, 

~:p;:~ by: MJ Allison, BS; Industrial Hygiene Review: OJ Wilson, CIH; Medical Review: MJ Upfai, MD. MPH; Edited by: JR Stuart, MS 74 

Copyrighi C> 1990 by Gcmum Publishin& Cotporauon. Any commercial usc or reproduction Without lllc pubh•bor• pcrmwum .. probibllec": J~d&rncnlS u ~ lhe sunabUtry of infonuabon hcrtU\ for lht pur ewer• PWJ'O"" 
&re neceuuily the purcbuer's retpclllibiliry. Altbou&h reuCI'lable care hu been laken in the pnpantion or such lnfcrmauoa, Oeruum Pu.blllhin& Carporauon e1tend.l no warrmt~.c=s, rnat.es DO retl'etewllocs, and at:Swne! 
no rtspon~ibUiry u 10 !he accuracy or oullabiliry of mch information for appli<ation 10 llle purcbuer'o inrertded purpooe or for coasequences of ilS UK. 
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Material Safety Data Sheets Collection: 

Sheet No. 351 
Styrene monomer 
Issued: sn9 Revision: D. 6/92 

Section 1. Material Identification 
Styrene monomer (C

6
H

5
CHCH

1
) Description: Produced b~ catalytic dchyct:"ogenation_ of ethylbenzene_at 932 to_1292 ~F 

(500 to 700 'C) at 30 mm Hg; catalyst is a mixture of zinc ox1de (86%). alu~mnum. calcmm, and magnes1um .. AvaJlabl~ m 
technical (99.2% pure) and polymer (99.6% pure) grades. Occurs naturally _m the ~ap of styracaceous plants, m pyrolysu and 
cracking products of petroleum derivatives, in bituminous-coal and shalc-ml tars,~~ rub~r latexes, and as a product of 
organic substance pyrolysis. Used in the manufacture o_f ~ w1de range of polymers mcl~dmg poly~tyrene and_ copol~er 
elastomers such as butadiene-styrene rubber or acrylomtnle-butadl~ne-styre_ne (_ABS); ~~ product1~n of _plasucs and msula
tors, as a resin modifying additive, dental filling component, chem1cal reacuon tntermediate, and m agncultural products. 
Other Designations: CAS No. 100-42-5, cinnamene, Diarex HF 77, ethenylbenzene, NCI-C02200, phenylethylene, styrol, 
styropor, vinylbenzene. . 

13 
. . 

Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Gu1de< l for a suppliers lisL 

Cautions: Styrene is extremely flammable and polymerizes ~ily. The vapor is irritating to eyes, skin, and respir~ry system 
and the liquid may cause bums. Inhalation of high concentrauons can lead to central nervous system (CNS) depress1on. 

Section 2. Ingredients and Occupational Exposure Limits 
Styrene monomer, ca 99.6%, containing inhibitors butylcatechol or hydroquinone 

38 
R 2 NFPAt 

~ ~. ~ K 3 2 2 
• Skin -

absorption HMIS 
H 2 
F 3 
R 2 
PPG:I: 
:1: Sec. 8 

t Rating is for 
inhibiud monomer 

1991 OSHA PELs 1991-92 ACGIH TLVs (Skin) 
8-hrTWA: 50 ppm (215 mg/m3) TWA: 50 ppm (213 mg!m3) 
15-min STEL: 100 ppm (425 mg/m3) STEL: 100 ppm (426 mg/m3) 

1985-86 Toxicity Data• 
Human, inhalation, T<; ~= 20 (.Lg/m3 caused eye effects. 
Human, skin: 500 mg (ilon-standard test, accidenl) caused 

1990 IDLH Level 
5000ppm 
1990 NIOSH RELs 
TWA: 50 ppm (215 mg/m3) 
STEL: 1 00 ppm ( 425 mg/m3) 

1990 DFG (Germany) MAKs 
Ceiling: 20 ppm (85 mg/m3) 

Half-life: < 2 hr 
Peak Exposure Limit: 40 ppm, 
30 min. average value, 4 per shift 

irritation. 
Human, HeLa cell: 28 mmoVL caused unscheduled DNA 

synthesis. 
Rat, oral, LD50: 5000 mg/kg; toxic effects not yet reviewed 
Rat, inhalation, LC50: 24 g/m3/4 hr produced an antipsychotic 
effecL 

• See NIOSH, RTECS (WL3675000), for additional irritation. mutation, reproductive, and toxicity data. 

Section 3. Physical Data 
Balling Point: 293 'F (145 'C) 
Freezing Point: -23 'F ( -31 "C) 
Vapor Pressure: 5 mm Hg at 68 "F (20 "C) 
Viscosity: 0.751 mPa 
Refraction Index: 1.5463 at 68 "F (20 'C) 
Odor Threshold Range: 0.15 to 25 ppm 
Density: 0.9045 at 25/25 ·c 

Surface Tension: 32.14 dyne/em at 66.2 'F (19 'C) 
Molecular Weight: 104.2 
Saturated Vapor Density (air= 1.2 kg/m3 ): 1.22 kg/m3 or 0.076lbs/ft3 

Water Solubility: Practically insoluble, 0.3 lbs/100 lbs water; floats on water 
Other Solubilities: Soluble in benzene, carbon disulfide, carbon tetrachloride, ethanol, 
ethyl ether and ketones. Dissolves organic substances and polymers. 

Appearance and Odor: Colorless to slightly yellow oily liquid with a sweet, pleasant odor at low levels becoming pungent as levels increase. 

Section 4. Fire and Explosion Data 
Flash Point: 88 'F (31 'C), CC I Autolgnltlon Temperature: 914 'F (490 'C) 1 LEL: 1.1% v/v 1 UEL: 7% v/v 

Extinguishing Media: A Class lC flammable liquid. For small f11es, use dry chemical, carbon dioxide (C02), or regular foam. For large flres, use 
fog, or regular foam. Water may be ineffective since styrene tends to float on water; use only when other agents are unavailable. 
Unusual Fire or Explosion Hazards: Styrene may accumulate static electricity. Hazardous polymerization can occur causing container to rupture 
due to heat of fue. Vapors may travel to ignition source and flash back. Styrene poses a vapor explosion hazard indoors, outdoors, and in sewers. 
Special Fire-fighting Procedures: Because frre may produce toxic thermal decomposition products, wear a self-contained breathing apparatus 
(SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural f11eflghter's protective clothing provides only 
limited protection. Use protective clothing specifically recommended by manufacturer. Apply cooling water 10 container sides until well after frre is 
out. If possible without risk, remove container from fue area. Stay away from ends of tanlcs. For massive frre in cargo area use monitor nozzles or 
unmanned hose holders; if this is impossible, withdraw from area and let frre bum. Withdraw immediately if you hear a rising sound from venting 
safety device or notice any tank discoloration due to fue. Do not release runoff from fue control methods to sewers or waterways. 

Section 5. Reactivity Data 
Stability/Polymerization: Uninhibited styrene monomer is very unstable and even when inhibited (butylcatechol or hydroquinone) polymerization 
occurs slowly at room temperature and fast at elevated temperatures or in contact with certain initiators. Chemical Incompatlblllties: Styrene 
vapor is explosive when exposed to heat or flame; reacts with oxygen above 104 'F (40 "C) to form a heat-sensitive explosive peroxide. Violent 
polymerization may be initiated by alkali metal-graphite composites, butyllithium, dibenzoyl peroxide, azoisobutyronitrile or di-tert-butyl 
peroxide. Styrene reacts violently with chlorosulfonic acid, oleum, sulfuric acid, chlorine+ iron (ll) chloride (above 50 'C) and can react vigor
ously with oxidizing materials. Conditions to Avoid: Exposure to heat and ignition sources, light, and contact with incompatibles. 
Hazardous Decomposition Products: Thermal oxidative decomposition of styrene can produce carbon dioxide, acrid smoke and irritating fumes. 

Section 6. Health Hazard Data 
Carcinogenicity: The IARc<164l lists styrene monomer as a carcinogen; Class 2B (possibly carcinogenic, limited human evidence in the absence of 
sufficient animal data). Summary of Risks: Styrene is irritating to the eyes, skin, and respiratory system. It is absorbed through the skin at 9 to 15 
mg/m2/hr (hand and forearm). Inhalation of high concentrations can cause CNS depression but styrene's pungent, irritating odor is usually enough to 
prevent acute toxic exposures. If heavy exposure occurs, styrene can saturate the body in 30-40 minutes, is distributed throughout the organs and is 
rapidly eliminated ( -85% in 24 hr) either in urine (71 %) or expired air (1 0%). Unexcreted styrene accumulates in adipose tissue (subcutaneous 
connective tissue containing fat cells). Ovulation and menstrual disorders were observed in women exposed to styrene. In one case, CNS effects 
were observed in infants whose mother was exposed to chemicals such as styrene during pregnancy. In general, pregnant women may be at elevated 
risk because styrene crosses the placental barrier. Target Organs: CNS, eyes, respiratory system, and skin. Primary Entry Routes: Inhalation, skin 
contact/absorption. Medical Conditions Aggravated by Long-term Exposure: Possibly, liver,kidney, blood, skin. and CNS disorders. 
Acute Efrects: Inhalation of concentrations as low as 50 ppm causes irritation of the eyes, and respiratory tracL C . 

oi'IIUI~ on Mxt page 
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Section 6. Health Hazard Data, continued 
Symp~ms ~c~ude wat~ring e~es and nose •. chest heaviness or pain, difficulty breathing, coughing, bluish face and lips, wheezing, headache, nausea, 
v~mltmg, d1zzmess, faugue, diarrh~a ~nd_ nsk of p~lmo~ary edema (~uid 1.n lu~gs). Skin contact is irritating, with itching, inflammation and possible 
blisters. Splashes to the eyes cause untat10n.' watenn¥, h~ •nflammat10?, ~he.m1cal corn~al burns, and possibly, serious lesions. Cases of ingestion 
have not bee~.reponed but by analog~ to an1mal s~ud1es It could cause untauon of the hps, mouth, and throat; painful swallowing, abdominal pain, 
n.ausea, ~.onuun.g, state of shock, po~~·ble conv~ls10ns and risk of pulmonary edema. Chronic Effects: Repeated exposure has caused "styrene 
Sickness descn~e~ by. nausea, vonuun~, appeute loss, and general weakness. Occupational asthma may occur rarely. Functional disorders of the 
nervous system, 1mtat10n of the upper ~a~s, and blood changes particularly leu~openi~ (abnormally low number of circulating, nucleated white 
or colorless blood cells) and lymphocytosts (mcreased number of lymphocytes wh1ch are mvolved in the immune system) have also been observed. 
~edical exams .revealed toxic.hep~titis in workers expos~d to -SO mg/m3 styrene for overS yr. Prolonged exposure to< 50 mg/mJ caused certain 
hv.er funcuon dtsorders (protem •. p .. gm.ent, glycogen). Penpheral neuropathies were observed in chronically exposed workers. Repeated or prolonged 
skm exposure may cause dermaUttS With rough, dry, ftssured skin due to defatting. 
FIR~T AI~. Eyes: Gently lift ~y~lids and flush immedia.tely and continuou~ly with flooding am~~nts of water until transported to an emergency 
med1cal facility. Do nol allow VICtim to rub or keep eyes t1ghtly shut. lmmed1ately consult a physiCian. Skin: Quickly remove contaminated 
clothing. Rinse with flooding amounts of water for at least IS min. Wash exposed area with soap and water. For reddened or blistered skin, consult a 
physician. Inhalation: Remove exposed person to fresh air and support breathing as needed. Ingestion: Never give anythir:g by mouth to an 
unconscious or convulsing person. Contact a poison control center and unless otherwise advised, have that conscious and alul person drink I to 2 
glasses of water to dilute. Do nol induce vomiling! Gastric lavage may be indicated if victim is at risk of convulsing but the decision should be 
carefully weighed since severe esophageal irritation may occur. :'\ole to Physicians: For acute exposure, give baseline liver and kidney function 
tests and obtain urinalysis, CBC, amylase and lipase levels. Monitor arteri1l blood gases and perform chest X-ray if significant respiratory irritation 
occurs. Phenylglyoxylic and mandelic acid may be determined in urine. 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Cleanup personnel should prou~t against inhalation and 
eye and skin contact. Shut off all ignition sources. Use water spray to cool and disperse vapors (this may not prevent ignitio:~ in closed spaces). For 
small spill, take up with earth, sand, vermiculite, or other absorbent, noncombustible material and place in suitable containers. For large spills, dike 
far ahead of liquid spill for later disposal or reclamation. For spills in water, apply activated carbon at 10 X the spilled amount (at least 10,000 ppm) 
or use barriers or oil spill booms to limit motion. "Universal" gelling agent injected into spill may aid in solidification. Remove material with suction 
hoses or mechanical dredges. Follow applicable OSHA regulations (29 CFR 1910.120). Report spills in excess of 1000 lb. Ecotoxlclty Values: 
TLm, Pimephales promelas (fathead minnow), 53.6 mg/L/48 hr; TLm, Arlemia salina (brine shrimp), 68 mg/L/24 hr and 52 mg/U48 hr. Environ
mental Degradation: In water, styrene monomer volatilizes rapidly and may be subjected to biodegradation. It is not expected to hydrolyze. In air, 
styrene will react rapidly with hydroxyl radicals and ozone with a combin•!d calculated half-life of 2.5 to 9 hr. In soil, styrene will biodegrade and 
leach to groundwater with low to moderate mobility (depending on soil ccnditions). Disposal: Contact your supplier or a licensed contractor for 
detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations Listed as a RCRA Hazardous Waste (40 CFR 261.21 & 261.23): DOOl and 0003, Characteristic of ignitability and reactivity 
Listed as a CERCLA Hazardous Substance• (40 CFR 302.4): Final Reportable Quantity (RQ), 1000 lb (454 kg) [• per CWA, Sec. 3ll(b)(4)] 
SARA Extremely Hazardous Substance ( 40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A & Z-2) 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because 
contact lens use in industry is controversial, establish your own policy. R·esplrator: Seek professional advice prior to respi:rator selection and use. 
Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a NIOSHIMSHA-approved respirator. For < 500 ppm, use any 
supplied air respirator (SAR) or SCBA. For< 1250 ppm, use any SAR op·~rated in a continuous flow mode. For < 5000 ppm, use any SAR with a 
full facepiece in positive pressure mode. For emergency or noruoutine op(:rations (cleaning spills, reactor vessels, or storag1: tanks), wear an SCBA. 
Warning! Air-purifying respiralors do nol prolecl workers in oxygen-deficienl almospheres. If respirators are used, OSHA requires a respiratory 
protection program that includes at least: training, lit-testing, periodic environmental monitoring. maintenance, inspection, deaning, and convenient, 
sanitary storage areas. Other: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent skin contacL Polyvinyl alcohol is 
recommended as suitable material for PPG. Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concentrations 
below OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at 
its source.<IOJ) Safety Stations: Make available in the work area emergcm:y eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Separate contaminated work clothes from sueet clothes and launder before reuse. Thoroughly decontaminate PPG. 
Comments: Never eat, drink. or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Prevent physical damage to containers. Styrene is corrosive to copper or copper al.loy container~. Store in cool (hazardo~s 
above 32 'C), dry, well-ventilated area away from incompatibles (Sec. S). Store small refrigerated amounts 10 glass contam~s and large ~?unts m 
vented metal tanks in outside or detached storage under an inert blanket (i.e., nitrogen). Install electrical equipment Class ~· Group D. ln~bll styrene 
during storage to prevent polymerization. Uninhibited vapor may polymerize in vents and cause blockage. To prevent stauc: sparks, electn~ally 
ground and bond all equipment used in styrene manufacture, use, storage, transfer, and shipping. Engl~ee~lng Control.s: T·o reduce potential health 
hazards use sufficient dilution or local exhaust ventilation to control airborne contaminants and to m~tam concentrauons at the lowest pracucal 
level. C~ntinuously monitor workplace air levels of styrene. Make sure dueling, piping, and pipe)oints are leak tighL Give_pr~feren~ to continuous 
rather than batch techniques and mechanize manual operations. Administrative Controls: Cons1der preplacement and penod1c med1cal exams of 
exposed workers that emphasize the CNS, blood, liver, kidney, and skin. Consider precluding pregnant women from styrene exposure. 

Transportation Data (49 CFR 172.101, .102) 
DOT Shipping Name: Styrene monomer, irlhibited I:YIO Shipping_ Name: Styrene monomer, inhibited 
DOT Hazard Class: Flammable liquid IMO Hazard Class: 3.3 
ID No.: UN2055 ID No.: UN20SS 
DOT Label: Flammable liquid I:YIO ll..abel: F!anunable liquid 
DOT Packaging Exceptions: 173.118 l~tDG Packaging Group: li 
DOT Packaging Requirements: 173.119 
MSDS CoUection References: 73, 89,100, 101, 103,124, 126, 127, 131, 132, 133.136, 139, 140, 148, 149,153,159, 162,163,164, 167, 168 
Prepared by: M Gannon, BA; Industrial Hygiene Review: OJ Wilson, CIH; Medical Review: AC Darlington, MPH, MD 

Copyri"" c 1992 by Gcni= Publiahin& Corporauon. Any conmcn;iol .. or ~oducuon wttholltlhe publ•lhcr"• ~"'"""''.., "p~alubit•<t Jud&zn<nll u to U. rwll.b~ary of in!~'""' boRm far lbo JNI'<huct'• ~ 
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Material Safety Data Sheet No. 357 

<§P ISOPHORONE 
From Genium's Reference Collection (Revision C) 

Genium Publishing Corporation 
1145 Catal}'ll Street Issued: July 1979 Schenectady, NY 12303-1836 USA 

£518) 377-8855 
GENUM PUBUSHING CORP. Revised: August 1987 

SECTION 1. MATERIAL IDENTIFICATION 23 
MATERIAL NAME: ISOPHORONE 

~ OfHER DESIGNATIONS: COCHC(CH3) CH2 C(CH3)z CH2; 3,5,5,-Trimethyl-2-
Cyclohexan-1-0ne; lsoacetophorone; ASTM D 2916; NIOSH RTECS #GW7700000; 
CAS #0078-59-1 
MANUFACTURER!SU.PPIJER: This material is available from several suppliers, including: HMIS 
Ashland Chemical Co., Industrial Chemicals & Solvents Division, PO Box 2219, H I R 1 
Co~ OH 43216; Te~hone: (614) 889-3844 F 2 I 4 Aceto Corporation, 126-02 orthern Blvd., Flushing, NY 11368; Telephone: R 0 s 2 (718) 898-2300 ppp 
COMMENTS: Isophorone vapors are an irritant with potential toxic kidney effects. 

• See sect. 8 K 2 

SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA 
Isophorone, CAS #0078-59-1, NIOSH RTECS #GW7700000 ca 100 1987-88 ACG!H Value 

!ceiling Limit: 5 ppm, 25 mg/m3• 
19S6 OSHA PEL (29 CFR 1910. 

CH3 Subpart Z) 
~-Hr 1W A: 25 ppm, 140 mg/m3 OCHJ !NIOSH-Recommended Expos~ Limit 

H3C 
JO.Hr TWA: 4 ppm, 23 mg/m 
mmediately Dangerous to Life or 

lHeatth (IDLH) Level: &00 ppm 
~ollie Dose 

I I 
IJ-Iuman, Inhalation, TC~: 25 ppm 
~ystemic Irritant Effects 

21, Oral, LDso: 2330 mglkg 
0 (Primary IrritatiOn Dose 

• The ACGIH ceiling limit is set to prevent irritative and narcotic effects. !Human, Eye: 25 ppmil5 min 

SECTION 3. PHYSICAL DATA 
Boiling Point ... 419"F (215'C) Freezing Point ... 17.42"F (-8.J'C) 
Vapor Pressure ... <l Torr at 68"F (20"C) Evaporation Rate (nBuAc = 1) ... 0.03 
Vapor Density (Air = 1) ... 4.8 % Volatile ... ca 100 
Solubility in Water ... 1.2% at 68"F (20"C) Molecular Weight ... 138.23 Grams/Mole 
Specific Gravity ... 0.92 at 6S"F (20"C) 
Appearance and odor: Colorless, clear liquid. Peppermintlike or camphorlike odor. Unfatigued, odor-recognition threshold is 
0.54 ppm in air (100% test panel). 
CQMMENTS: Isophorone has a low vapor pressure, and unless it is heated (or sprayed) hazardous concentrations of vapor are 
not expected to be readily generated. 

SECTION 4. F1RE AND EXPLOSION OAT A LOWER UPPER 
Flash Point and Metflod I Autoignition Temperature I Flammability Limits in Air 

184"F (84"C) I 860"F (_460"C) I % by_ Volume 0.8 3.8 
EXTINGUiSHING MEDIA: Dry chemical, carbon dioxide, alcohol foam, water spray. Use water spray to cool fire-exposed 
containers and surrounding combustibles. Use a smothering technique to extinguish frre. UNUSUAL FIRFJEXPLQSION 
HAZARDS: Vapoll are heavier than air and can flow along surfaces to ignition soun:es and flash back. This material is a 
moderate frre hazard when exposed to lleat or flame. Use water spray to flush solvent away from hazardous exposure. SPECIAL 
FIRf-SGHTING PROCEDURES: Wear a self-contained breathing apparatus with full a facepiece operated in a pressure-demand 
or another positive pressure IOOde. 

SECTION 5. REACfiVITY DATA 
Isophorone is a stable material in closed containers at room temperature under normal storage and handling conditions. It does 
not polymerize. 
CHEMJCAL INCOMPATIBIUTIES: This material is an OSHA Class IliA combustible liquid. It is incompatible with oxidizing 
agents such as nitric or sulfuric acid. 
CONDITIONS IQ A VQID: lsophorone has been reported to readily undergo autoxidation to produce peroxides (Ref. 25, 
p. 154). If peroxides have formed, minimire physical shocks to the material to reduce explosion hazards. HAZARDOUS 
I:!ECQMPOSffiQti EB.QQUCTS: Products of thermal-oxidative degradation can include carbon monoxide and/or carbon dioxide. 

Cq>yrichl C 1917 Oenium PllbliWnl Caporaaon. 
Any ~ial uoe a: rtptodu<<ion ,_I !be pub\"""'• ~ca il prohl>ited. 



No. 357 8/87 ISOPHORONE 

SECTION 6. HEALTH HAZARD INFORMATION 
Isophorone is not listed as a carcinogen by the IARC, NTP, or OSHA. 
SUM.MARY OF RISKS: Concentra~ons of this material from 200 to 400 ppm cause nausea, headache, dizziness, faintness, 
mebnat10n .• and a feeling of suffocauon. Iso11horone ha~ a low va11or 11ressur~. and unless it i~ heated (or ~11raxed), baz;z.rdous 
~o~centrat1ons of vapor are not expe.cted to be readily generated. Vapors of moderately high concentrations may cause 
m:tauo~ ~f the nose and. tru:oal Skin c~ntact will cause reddening, de~a~ting, and irritation from prolonged contact. Vapors 
llllld~y untate. the eyes; liquid contact With eyes may cause severe ete IDJUry. Jsophorone can cause irritation, lacrimation, 
possible opacity of the cornea, and necrosis.of the cornea. TARG I ORGANS: It is chiefly a kidney poison. Respiratory 
system, skm. PRIMARY ENTRY: Inhalauon, contact. ACUTE EFFECTS: Dermatitis results from skin contact. The acute 
effects of inhalation include irritation to the eyes, nose, and throat; narcosis; inebriation; headache; and dizziness. Workers 
exposed to 5 to 8 ppm complained of fatigue and malaise. Liver and kidney damage are a risk. 
CHROI"I!: EFFECTS: Not found. MEDICAL COt:!:QliiONS AGGR,WATED BY LONG-TERM EXPOSURE: None reported. 
FIRST AIQ: EYE CONTACT; Immediately 0ush eyes, mcludmg under the eyelids, gently but thoroughly with plenty of 
runnmg water for at least 15 lll.IDUtes. Get medical help. • SKIN CONI ACf: Remove contaminated clothing. Flush affected 
area with water; wash with soap and water. Get medical help.• INHALATION: Remove victim to fresh air. Restore ;md/or 
support his breathing as required. Get medical help. • INGESTION: Rinse victim's mouth with water. Give him 2 to 3 glasses 
of water to drink. Get medical help. • This material is an aspiration hazard. Never give anything by mouth to someone who is 
unconscious or convulsing. 
*GET MEDICAL ASSISTANCE= IN PLANT, PARAMEDIC, COMMUNITY. Get medical help for further treatment, 

observation, and support after first aid. 

SECTION 7. SPILL LEAK, AND DISPOSAL PROCEDURES 
SPIJ..LLL.E8K: Notify safety personnel and implement containment procedures for isophorone leaks or spills. Remove sources 
of heat or ignition. Cleanup personnel should use protection against inhalation of vapors and contact with liquid. When 
necessary, contain spills, using an absorbent material (dry sand or vemticulite). Mix waste and absorbent well and place 
mixture in an appropriate container for disposal. Flush trace residue with a large amount of water. Do not flush waste to 
sewers or open waterways. DISPOSAL: Bum waste in an approved incinerator equipped with an afterburner and scrubber. 
Follow Federal, state, and local regulations. 
EPA Hazardous Waste Number (40 CFR 261): Not Listed 
Isophorone is not designated as a hazardous substance by the EPA (40 CFR 116.4). 
Jsophorone is reported in the 1980 EPA TSCA Inventory. 
EPA Reportable Quantity (40 CFR 117.3): Not Listed Aqt.atic Toxicity Rating TLm 96: Not Listed 

SECTION 8. SPECIAL PROTECTION ~FORMATION 
GOGQJ..ES: Wear chemical safety goggles or eyeglasses for protection. QLQVES: Wear rubber gloves for protection. 
8 ES~I RAIOB.: Wear a NIOSH-approved respirator. For emergency IDLH conditions use a self-contained breathing apparatus 
with a full facepiece operated in pressure-demand or other positive-pressure modes. WQR KPLACE CONSIQER8 TIONSi 
VENTILATION: Provide general and local exhaust-fume-ventilation systems to maintain the airborne concentrations below the 
ACGIH TLV of 5 ppm (25 mg/m3). .QIHER: Vapors are heavier than air and will collect in low-lying areas. CAUTION: 
These low-lying vapors may encounter ignition sources and flash back to the source of the isophorone vapors. 
SAFETY STATIONS: Make eyewash stations, washing facilities, and safety showers available in areas of use and handling. 
CONTAMINATED EQUTPMENT: Contact lenses pose a special hazard; soft lenses may absorb irritants, and all lenses 
concentrate them. 
SPECIAL CQNS!DERAIIQNS: Wear boots, an apron, and other protective clothing suitable for use conditions to prevent 
contact with skin. Remove contaminated clothing and launder it before wearing it again. Discard contaminated shoes. 
!:QMMENTS: Practice good personal hygiene. Keep materials off of your clothes and equipment. Avoid transferring materials 
from hands to mouth while eating, drinking, or smoking. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
STORAGE SEGREGATION: Store isophorone in tightly closed containers in a cool, dry, well-ventilated area away fmm 
oxidizing agents and sources of heat or ignition. Protect containers from physical damage. SEECIAL. l:IA~QL.I~QiSIQRAQf: 
Store and handle this material in accordance with requirements for an OSHA class JIIA combustible liquid. 
!:QMMENIS: A void breathing isophorone vapors or this material's c:mtact with skin, eyes, or clothing. Practice good 
personal hygiene. Wash thoroughly after handling iL Do not eat it 

TB,ANSPOB.I8IIQN DAIA (per 40 CFR 172.101-2): 
DOT Shipping Name: Combustible Liquid, NOS DOT Hazard Class: Combustible Liquid 

DOT ID No. NA1993 DOT Required Label: None 
Additional DOT Requirements: None Listed 

References: 1-4 6-9 12 19-21 23 25-27 31 73 82 87-102. CK 

Judge~nts ;m to the suitability of information herein for purchaser's purposes ~~ Approvals '(7D·'<a .. ~- , 
are necessarily purch;mer's responstbtht~. Therefore, although reasonable care 
h;m b<en Liken tn the prepara!lon of sue infonnation, Gentum Publishtng Corp. lndust. Hygiene/Saflty /'?~ "JV 11-11·~?' extends no wammties, makes no representaltons and assuJTOOS no responstbtltly .., 
to the acruracy or smtability of such informauon for application to purchaser's 

1
1 Medical Review J'f/ij_J~-L. ~V:/- 11-il-t•-, tntendcd purposes or for consequences of its use. 

Copyrilhl C 191!'7 Oenium Publilluni Caporotion. 
Any ccmmercw •• or reprodw:t>Oa "'llboul tho p•blishets pmniulCII is protubole4. 
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C§P Genlum Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(518) 377-8854 

Section 1. Material Identification 

Material Safety Data Sheets Collection: 

Sheet No. 358 
o-Dichlorobenzene 

Issued: 11/77 Revision: C, 8/90 

32 
a-Dichlorobenzene (CJI

4
Clz) Description: Prepared by the chlo~ati~n of benzene or mo~ochl~~benzene in the 

presence of a catalyst. Used as a solvent for waxes, gums, tars, resms, oils, and asphalts; an msectictde for locust borers 
and temtites; a degreasing agent for metals, leather, and wool; an intermediate in manufacturing dyes; an ingredient of 
metal polishes; an industrial odor control; a heat transfer medium; and in removing sulfur from illuminating gas. 

R 1 NFPA 
I 3 
s 2• 
K 2 

Otber Designations: CAS No. 0095-50-1, DCB, 1,2-<iichlorobenzene, orthodichlorobenzene. 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemica/week Buyers' GuicJe111> for a suppliers list 

• Skin 
absorption 
~ 

HMIS 
H 2 
F 2 
R 0 
PPG• 

Caution: a-Dichlorobenzene is a local irritant, a strong central nervous system (CNS) depressant, and a liver and kidney poison. • Sec. 8 

Section 2. Ingredients and Occupational Exposure Limits 
a-Dichlorobenzene• 
1989 OSHA PEL 
15-min STEL (ceiling): 50 ppm, 300 mglm1 

1987 IDLH Level 
1700ppm 

1989-90 ACGDI 
TL V -STEL (ceiling): 50 ppm, 301 mglm3 

1988 NIOSH REL 
None established 

• This material may contain some impurities. It is at least 85% o-dichlorobenzene, but may contain 
varying percentages of para- and nwta-{fichlorobenzene. 
t See NIOSH, KTECS (CZ4500000), for additional irritative, mutative, reproductive, and toxicity data. 

Section 3. Physical Data 
Bolling Point: 356.9 'F (180.5 'C) at 760 mm Hg Molecular Weight: 147.01 

1985-86 Toxicity Datat 
Rat, inhalation, LCLo: 821 ppm inhaled over 7 hr 
produces changes in behavior (general anesthetic), 
liver (hepatitis: hepatocellular necrosis, zonal) and 
sense organs, and special senses (tearing) 

Rat, oral, LD~: 500 mglkg; toxic effects not yet 
reviewed 

Rabbit, eye: 100 mg/30-s rinse produces mild 
irritation 

Melting Point: 1.4 'F (-17 'C) Specific Gravity 20'C/4'C: 1.3059 
%VolatUe by Volume: ca 100 
Evaporation Rate (BuAc = 1): <I 

Vapor Pressure: 1.47 mm Hg at 25 'C Water Solublllty: Practically insoluble 
Vapor Density (Air= 1): 5.05 (137 mglliter at25'C) 
Appearance and Odor: A colorless liquid with a disagreeable, aromatic odor. The high and low odor thresholds are 300 and 12 mglm3

; a-dichlo
robenzene is irritating at 150 mglrn3

• The odor is perceptible at 2 to 4 ppm. 

Section 4. Fire and Explosion Data 
Flash Point: l51"F (66 "C), CC I Autolgnltion Temperature: 1198 'F (648 'C) I LEL: 2.2% v/v I UEL: 9.2% v/v 
Extinguishing Media: Extinguish ftres involving this combustible material with water spray, dry chemical, foam, or carbon dioxide. 
Unusual Fire or Explosion Hazards: Under normal working conditions, o-dichlorobenz.ene should not pose a ftre hazard because of its high 
flash poinL However, explosive mixtures may form if this material is heated or in a fire situation. 
Special Fire-fighting Procedures: Since ftre may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode and a fully encapsulating suiL Use water to cool ftre-exposed containers, to flush spills 
away from exposures, and to protect workers attempting to stop a leak. Be aware of runoff from ftre control methods. Do not release to sewers or 
waterways. 

Section 5. Reactivity Data 
StabU!ty/Polymerizatlon: a-Dichlorobenzene is stable at room temperature in closed containers under normal storage and handling conditions. 
Hazardous polymerization cannot occur. 
Chemical IncompatlbUitles: This material can react vigorously with oxidizing materials. If a-dichlorobenzene is stored in sealed aluminum con
tainers, a slow reaction with the aluminum could lead to an explosion. 
Conditions to Avoid: Avoid heat and hot surfaces. 
Hazardous Products or Decomposition: Thermal oxidative decomposition of a-dichlorobenzene can emit toxic fumes of chlorine (Cl"). 

eop,rillll c 11190 Ocllilua l'llblilllilll Corpanljaa. 
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No. 358 a-Dichlorobenzene 8/90 

Section 6. Health Hazard Data 
Carcln~eni~lty: ~e !ARC does not list a-dichlorobenzene as a carcinogen because of inadequate human and animal evidence. However, other 
sources 1den!Jfy o-d1chlorobenzene as a suspected carcinogen. <I26J Experimental studies show a-dichlorobenzene has teratogenic mutagenic and 
reproductive effects in laboratory animals. ' ' 
Summa_ry of Risks: This material is a skin, eye, and muc~u~ m~mbrane irritan~. Noticeable eye irritation at 25 to 30 ppm is reported after a few 
nunute~ exposure; at 60- to I <J:O-ppm ~xpo~ure levels e~e 1IT1tat10~ becomes pamful. Voluntary overexposure is unlikely d.ue to good warning 
proper!Jes (odor, eye, and resptratory 1IT1tat10n). ExcessiVe vapor mhalatwn can cause drunkenness, anesthetic effect, and ·::entral nervous system 
(CNS) depression. 
Medical Conditions Aggravated by Long-Term Exposure: Toxic effects can include hematological (blood) disorders and liver and kidney 
damage. Leukemia has been reported, but with no definite link to a-dichlorobenzene. 
Target Organs: Liver, kidneys, skin, eyes. 
Primary Entry Routes: Inhalation, skin absorption. 
Acute Effects: Inhalation causes nose, eye, and throat irritation. Liquid wntact with skin causes irritation. Prolonged or rc:peated contact may 
cause blister formation. Ingestion of a-dichlorobenzene causes burning pain in the stomach, nausea, vomiting, and diarrhea. 
Chronic Effects: Symptoms include headache, anorexia, nausea, vomiting, weight loss, jaundice, and cirrhosis. 
FIRST AID 
Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min. 
Skin: Quickly remove contaminated clothing. After rinsing affected skin with flooding amounts of water, wash it with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious person drink 2 to 3 glasses of 
water or milk to dilute. Spontaneous vomiting may occur. Position to prevent aspiration and observe for signs of breathin~· difficulty and change 
in consciousness. Contact a physician immediately. ' 
Physician's Note: There is a chemical aspiration hazard if vomiting is induced; treat symptomatically. Serum hydrocarbon levels are not 
clinically useful since they reflect cumulative, rather than acute, exposure and may be misleading. The National Pesticide Telecommunications 
Network (800-858-7378) provides 24-hr consultation to health professionals. 

Section 7. Spill, Leak, and Disposal Procedures 
Spili/Leak: Notify safety personnel, remove all heat and ignition sources, provide adequate ventilation, and evacuate all unnecessary personnel. 
Cleanup personnel should protect against vapor inhalation and contact with skin or eyes. Contain spills by diking. Collect liquid if feasible. 
Absorb small spills and residues on sand or vermiculite and place in a closed metal drum for disposal or reclamation. Follow applicable OSHA 
regulations (29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, l!Dd local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33), No. U070 
Listed as a CERCLA Hazardous Substance• (40 CFR 302.4), Reportablt: Quantity (RQ): 100 lb (45.4 kg) [• per Clean Water Act, Sec. 3ll(b)(4) 
and Sec. 307(a); per RCRA, Sec. 3001] 

SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CAt 1910.133). 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if 
necessary, wear a NIOSH-approved respirator. A chemical cartridge respirator with an orgamc vapor cartridge and full facepiece can be used 
below 1000 ppm. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air· 
purifying respirators do not protect workus in oxygen-deficienl atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact Neoprene or vinyl gloves are recommended. 
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below the~ OSHA PEL and 
ACGIH TL V (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its 
source.<10ll 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and wash.in,g facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Store in closed containers in a cool, dry, well-ventilated area away from oxidizing agents and hc:at and ignition sources. 
Outside or detached storage is preferred. Protect containers from physical damage. To prev~nt static sparks, electrically ground and bond all 
containers and equipment used in shipping, receiving, or transferring operations in production and storage are~. . . 
Engineering Controls: Avoid vapor inhalation and contact with eyes and skin. Use only with personal protective gear_. Institute a respl1'3~ry 
protection program that includes regular training, maintenance, inspection, and evaluation. Practice good personal hygiene and housekeepmg 
procedures. . . . . . . . . . 
Other Precautions: Provide a preplacement questionnaire with emphasis on detecting a history of skin, liver, or kidney disease. Such md!Vlduals 
may be at an increased risk from exposure. Individuals may develop tolerance to high levels of exposure. 

Transportation Data (49 CFR 172.101, .102) 
DOT Shipping Name: Dichlorobenzene, ortho, liquid IMO Shipping Name: o-Dichlorobenzene 
DOT Hazard Class: ORM-A IMO Hazard Class: 6.1 
ID No.: UN1591 IMO Label: St Andrews Cross 
DOT Label: None IMDG Packaging Group: III 
DOT Packaging Requirements: 173.510 ID No.: UN1591 
DOT Packaging Exceptions: 173.505 

MSDS Coll«tio11 References: 38, 73, 84, 8S, 88, 89, 100, 101, 103, 109, 124-127, 129, 132, 133-136, 138 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: OJ Wilson, CIH; Medical Review: M1 Hardies, MD; Edited by: JR StuaJt, MS 
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Material Safety Data Sheet No. 359 

<§P ETIIYLENE DICHLORIDE 
From Genium's Reference Collection (Formerly 1,2-Dichloroethane) 

Genium Publishing Corporation (Revision C) 
1145 Catalyn Street Issued: November 1978 Schenectady, NY 12303-1836 USA 

GENIUM PUBUSHING CORP. Revised: August 1987 (518) 377-8855 

SECTION l MATERIAl IDENTIFICATION 23 
CHEMICAL NAMF.: ETHYLENE DICHLORIDE (Changed to reflect common industrial practice) 

~ QESCR!ITION (Orj~jn!Uses): Made from acetylene and HCI. Used as a degreaser, a scavenger in leaded gasoline, 
as an intermediate in the manufacture of vinyl chloride, in paint removers, in wetting and penetration agents, in 
ore flotation processes, as a fumigant, and as a solvent for fats, oils, waxes, and gums. 
OiliER PESIGNATIONS: 1,2-Dichloroethane; sym-Dichloroethane; Dutch Liquid; Dutch Oil; EDC; HMIS 
Ethane Dichloride; Ethylene Chloride; 1,2-Ethylene Dichloride; Glycol Dichloride; CzH4C12; R 1 
NIOSH RTECS K10525000; CAS #0107-06-2 

H 1 I 4 
MANUFACfURERSISUPPLIERS: Available from several suppliers, including: F 3 s 2 
Dow Chemical USA, 2020 Dow Center, Midland, MI 48640; Telephone: (517) 636-1000 R 0 K 4 

PPE* 
COMMENTS: Ethylene dichloride is a flammable, toxic liquid. • See Secl 8 

SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA. 
Ethylene Dichloride, CAS #0107-06-2; NIOSH RTECS #Kl0525000 100 ACGIH Values 1987-88 

3 TLV-TWA: 10 ppm, 40 mglm 
OSHA PEL* 1986-87 

H H 8-Hr TWA: 50 ppm; 
I I Ceiling: 100 ppm (15 Min.) 

Cl- C-C-CI NJOSH REL 1986-87 
I I 10-Hr TWA: 1 ppm 
H H Ceiling: 2 ppm (15 Min.) 

Toxicity Data 

*The maximum allowable JOak concentration (above the ceiling level value) 
Man, Inhalation, TC~: 4000 ppm/1 Hr 
Human, Oral, TDf-g: 28 mglkg 

of eth~ene dichloride is 2 0 ppm for 5 minutes in any 3-hour period. Man, Oral, T!?Lo: 92 mg!kg COM E['ITS: Additional data concerning toxic doses and tumoriJenic, Man, Oral, LDL.O: 714 mg!kg Krroducuve, and mutagenic effects is listed (with references) in e NlOSH Rat, Oral, LD50: 670 mglkg ECS 1983-84 supplement, pages 865-66. 

SECTION 3. PHYSICAL DATA 
Boiling Point ... 182.3'F (83.5'C) Evaporation Rate (n-BuAc = 1) ... Not Listed 
Vapor Pressure ... 87 Torr at 77'F (25"C) Specific Gravity ... 1.2569 at 69'F (20'C) 
Water Solubility ... Soluble in about 120 Parts Water Freezing Point ... -31.9'F ( -35.5"C) 
Vapor Density (Air= 1) ... 3.4 Molecular Weight ... 98.96 Grams/Mole 
Appearance and odor: Colorless, clear liquid. Sweet, chloroformlike odor is typical of chlorinated hydrocarbons. The 
recognition threshold (100% of test panel) for ethylene dichloride is 40 ppm. Odor detection probably indicates an excessive 
exposure to vapor. High volatility and flammability, coupled with its toxicity and carcinogenic potential, make this material 
a major health hazard. 
CQMMENT,S: Ethylene dichloride is miscible with alcohol, chloroform, and ether. 

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER 
Flash Point and Method Autoignition Temperature Flammability Limits in Air 

See Below 775'F (413"C) %by Volume 6.2 15.9 
EXTINGUISHING MEDIA: Use chemica~ carbon dioxide, alcohol foam, water spray/fog, or dry sand to fight fires involving 
ethylene dichloride. Direct water sprays may be ineffective extinguishing agents, but they may be successfully used to cool 
fire-exposed containers. Use a smothering effect to extinguish frres involving this material. UNUSUAL ERE/EXPLOSION 
HAZARQ,S: Ethylene dichloride is a dangerous frre and explosion hazard when exposed to sources of ignition such as heat, 
open flames, sparks, etc. Its vapors are heavier than air and can flow along surfaces to distant, low-lying sources of ignition 
and flash back. If it is safe to do so, remove this material from the frre area. Ethylene dichloride bums with a smoky flame. 
SPECIAL FIRE-FIGHTING PROCEDURES: Wear a self-contained breathing apparatus with a full facepiece operated in a 
pressure-demand or another positive-pressure mode. 
CQMMENTS: Flash Point and Method: 56'F (13'C) CC; 65'F (18'C) OC. 
OSHA Flamrnabilitv Class (29 CFR 1910.106): !B. DOT Flammabilitv Class (49 CFR 173.115): Flammable Uguid 
SECTION 5. REACTIV1TY DATA 
Ethylene dichloride is stable. Hazardous polymerization cannot occur. 

CHEMICAL INCQMPATIBILUJES include strong oxidizing agents. Explosions have occurred with mixtures of this material 
and liquid amm>nia or dimethylaminopropylamine. Finely divided aluminum or magnesium metal may be hazardous in contact 
with ethylene dichloride. 
CQNPITION,S TO A VOID: Eliminate sources of ignition such as excessive heat, open flames, or electrical sparks, particularly 
in low-lying areas, because the explosive, heavier-than-air vapors will concentrate there. 
PRODUCTS OF HAZARPOUS PECOMPOSUJON can include vinyl chloride, chloride fumes, and phosgene. Phosgene is an 
extremely poisonous gas. Products of thermal-oxidative degradation (i.e., frre conditions) must be treated with appropriate 
caution. 
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No. 359 8/87 ETI-IYLENE DICHLORIDE 

SECTION 6. HEALTH HAZARD INFORMATION 
Ethylene dichloride is listed as an anticipated hun:tan carc!nogen by the NTP and as a probable human carcinogen (Grou,2B), 
by the !ARC. I~ W<_LS found to be an ammalctosttive carcmogen by _the lf\R~. NCI. reported f:sitive results (mouse, rat from 
1ts carcmo~ene_SJS btoassay. SUMMARY FRISKS: Ethylene dtchlonde IS constdered to one of the more toxic o the 
common c lonnated hydroc~?ons. Dca~s f~om a~cidental in~estiof! of ~is material have been reported. Inhalation of Vdpors 
~epo~ly caused ~ee fatalities. Excesstve mhala~ton of e~y ene dtchlonde vd'o~ can cause respiratory irritation, 
mtoxtcauon •. narcot.J~ and an_estJ:l~l.ic effects, vomJung, dtzz.mess, deprc~.s10n, an dtarrhea. The hepatoxic (injurious to liver) 
effects of thts matenal are stfcmftcant. The systcmJc effects from overexposure can ahpear in the liver, kidneys, digestive: 
tract, blood,.lun!lfh adrenal ~~ds, and th~ central n~rvous system. Tests on animals ave revealed reJf<roducuve fatlure and 
fetal resorptton.. ere I!UY e mcreased nsk to nursmg infants of ~osed mothers. TARGET 0 GANS: Central nervous 
system, eyes, kidneys, liver, heart, adrenal glands, and skin: . PRI ARY ENTRY: Inhiilauon, absorptiOn through skin, oral, 
or eye contact. .A<;UTE EFFECTS: Skm contact causes tmtatlon, dcfattmg, and, if repeated or prolo(~(gl bum in~. E·Is 
co.n~ct causes i!nt.atJOn and scnous inju:J: (clouding of the cornea? if it is not re~ve<_i proll!Ptly. CH NIC·E·F :j::<:; : 
In Junes to the ~ver ~Ebatox~lttpC and ki n~s, we~ht loss, low b ood_8rss~daundtce, ol~uria ~reduced excretion of 
unne), or ane!llla. ICA ONDITIO S AG RA VA TED BY L NG- (M EXPOS R-E-: erscns taking antico:Silants could 
Amrience an increase in tendency to bl.eed. persons t.aki~nsulin _lace an mcreas~ ris~ of lowered blood sugar. .ElR 

: Be prepared to restram a hypcracl!ve vtcum. EYE ONTACT: Flush eyes, mcludm~under the ctelids gently bL.L 
thoroughly wi~Jlenty of runni~ water for at least IS minutes. Get medical help. • SK CONT A : Icnlnediately Oush the 
affe_ctcii area WI .water. Wash oroughly With soap and .water. RemJve and launder contaminated clothing before wearing it 
agam; cle.an materyal from shoes and eq~ment. Get medtcal he~.• lNHALA TION: .Remove victim to fresh air; restore and/or 
support ~1s breathmg ~need~. Get m, teal help.: INGEST! N: Never gty~ anytht~g by mouth to someone who is 
unconSCIOUS or convulst~. Rmse ViC lim s mouth With water. Oxylcn and arttftctal reswratJOn may be needed. Get medical 
help.* * GET MEDI AL ASSISTANCE = IN PLANT, PAR MEDIC, COMMU ITY. Get prompt medical assisl4nce for further 
treatment, observation, and suppon after first aid. 

SECTION 7. SPILL LEAK AND DISPOSAL PROCEDURES 
SPILULEAK: Before using ethylene dichloride, it is essential that proper emergency procedures be established and made 
known to all personnel involved in handling it. Notify safety personnel of ethylene dichloride spills or leaks and implement 
containment procedures. Remove and eliminate all possible sources of ignition such as heat, sparks, and open flames from the 
area. Cleanup personnel should use protection against inhalation of vapors and conl4ct with liquid. Contain spills by using 
an absorbent material such as dry sand or vermiculite. Use nonsparking tools to mix waste material thoroughly with 
absorbent and place it in an appropriate conl4iner for disposal. Flush trace residues with large amounts of water. Do not flush 
waste to sewers or open waterways. WASTE DISPOSAL: Consider reclamation, recycling, or destruction rather than disposal 
in a landfill. Wasli: may be burned in an approved incinerator equippt:d with an afterburner and a scrubber. Follow Fe:deral, 
sl4te, and local regulations. 
Ethylene dichloride is designated as a hazardous substance by the EPA (40 CFR 116.4). Ethylene dichloride is reported in the 
1983 EPA TSCA Inventory. 
EPA Hazardous Waste Number (40 CFR 261.33): U077 
EPA Re~rtable Quantity (40 CFR 117.3): 5000 lbs (2270 kgs) 
Aquatic oxicity Rating, TLm 96: 1000 - 100 ppm 

SECTION 8. SPECIAL PROTECTION INFORMATION 
GOGGLES: Always wear protective eyeglasses or chemical safety goggles. Ethylene dichloride is particularly harmful to the 
eyes, and direct contact results in corneal opacity <tfrmanent clouding of the eye). GLOVES: Wear impervious rubber 
gloves to prevent skin contact RESPIRATOR: se a NIOSH-appruved respirator per the NIOSH Pocket Guide to Chemical 
Hazards (Genium ref. 88) for the maximum-use concentrations and/or the exposure limits cited in section 2. Follow the 
respirator guidelines in 29 CFR 1910.134. Any dell:ctable concentration of ethylene dichloride requires an SCBA, full 
facepiece, and pressure-demand/positiverssure IIX>des. Warning: Air-purifying respirators will IlQl protect workers from 
oxygen-deficient atmospheres. QI!:!&B.: Wear rubber boots, aprons,. and other protective clothing suit4ble for use 
conditions to prevent skin contact. Remove contaminated clothing and launder it before wearing it again. Discard 
contaminated shoes. VENTILATION: Provide maximum explosion-proof local fume exhaust ventilation systems to maintain 
the airborne concentrations of ethylene dichloride vapors below the exposure limits cited in section 2. Ins!all properly 
designe:d hoods that maintain a minimum face velocity of 100 lfm (linear feet per minuli:). SAFETY STATIONS: Malee 
eyewash stations, washing facilities, and safety showers available in areas of use and handling. SPECIAL 
CONSIDERATIONS: Vapors are heavier than air and will collect in low-lying areas. Eliminali: sources of ignition in tilese 
areas and again provide good ventilation there. COMMHITS: Practice good personal hygiene. Keep materials off of your 
clothes and equipment. Avoid transferring this material from hands to mouth wltile eating, drinking, or smoking. !~ejiali:ly 
remove ethylene dichloride-saturated clothing to avoid flammability and health hazards. Contact lenses pose a special hazard; 
soft lenses may absorb irritants, and all lenses concentrate them. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
STORAGE SEGREGATION: Store ethylene dichloride in tightly closed containers in a cool, dry, well-ventilated area away 
from soun:es of ignition. Protect containers from physical damage and from exposure to excessive heat. Avoid direct physic~ 
contact with strong acids, bases, oxidizing agents, and reducing agent.!;. SPECIAL HANDLING/STORAGE: Use nonsparkrng 
tools. Outside or det4ched storage is preferred. Store and handle ethylene dichloride in accordance with the regulations 
concerning OSHA class 18 flammable liquids. ENGINEERING CONIROL?: ~ring transfe~ ope~tions involving 1:thylene 
dichloride, the liquid and its vapors must not be exposed to nearby soun:es of tgml..ion from engrneenng systems that are not 
explosion proof. Preplan emergency response procedures. 
TRANSPORTATION DATA (per 49 CFR 172.101-2): 
DOT Hazard Class: Flammable Liquid DOT Shipping Name: Ethylene Dichloride 
DOT Label: Flammable Liquid DOT IP No. UN 1184 
IMO Class: 3.2 IMO Label: Flammable Liquid, Poison 

References: 1-9, 12, 19, 21, 26, 43, 47, 73, 87-102. CK 
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Section 1. Material Identification 

Material Safety Data Sheets Collectwn: 

Sheet No. 366 
Chlorobenzene 

Issued: 11/82 Revision: B, 11190 

33 
Cblorobenzene (C H Cl) Description: Produced by chlorinating benzene in the presence of a catalyst Used in dry R 
cleaning; as a solve~t ~n manufacturing paints, adhesives, polishes, waxes, diisocyanates, natural rubber, and pharmaceuti- I 
cals; a chemical intermediate for phenol, o-, and p-chloronitrobenzene, DDT, and aniline; and an intermediate in manufac- ~ 
turing dyestuffs. 

1 
3 
2 
3 

f'FPA 

Other Designations: CAS No. 0108-90-7, benzene chloride; chlorobenzol; MCB; monochlorobenzene; phenyl chloride. 
:Manufacturer: Contact your supplier or distributor. Consult the latest Chemica/week Buyers' Guidtf13l for a suppliers list. 

Cautions: Chlorobenzene is a skin and mucous membrane irritant, a fairly strong narcotic, and a central nervous system (CNS) depres
sant Chronic inhalation may cause lung, liver, and kidney damage. This material is a dangerous fire hazard when exposed to heat or 
flame. 

Section 2. Ingredients and Occupational Exposure Limits 
Chlorobenzene, ca 100% 

1989 OSHA PEL 1990-91 ACGIH TLV* 1988 NIOSH REL 1985-86 Toxicity Datat 

~ 
HMIS 
H 2 
F 3 
R 0 
PPG• 
• Sec. 8 

8-hrTWA: 75 ppm, 350 mg/m3 TWA: 75 ppm, 345 mg/m3 None established Rat, oral, LD
50

: 2910 mg/kg; toxic effects not yet reviewed 
Rat, inhalation, TCLo: 210 ppm administered for 6 hr to a 

1987 IDLH Level 
2400ppm 

6- to 15-day pregnant female produces specific develop
mental abnormalities 

• In its "Notice of Intended Changes (for 1990-91)," the ACGIH lists a proposed lower leve11W A for chlorobenzene: 10 ppm, 46 mg!ml.1'"> 
tSee NIOSH, RTECS (CZ0175000), for additional mutative, reproductive, and toxicity data. 

Section 3 .. Physical Data 
Boiling Point: 270 'F (132 'C) at 760 mm Hg 
Melting Point: -50.1 'F (-45.6 'C) 
Vapor Pressure: 11.8 mm Hg at 77 'F (25 'C) 
Vapor Density (Air= 1): 3.88 

Viscosity: 0.790 centipoise at 70 'F (21 'C) 
Molecular Weight: 112.56 
Specinc Gravity (20 "C/4 •q: 1.1058 
Water SolubiUty: Insoluble 

Appearance and Odor: A clear, colorless, volatile liquid with a faint, almond-like odor. Threshold odor concentration: 100% recognition, 
0.21 ppm. 

Section 4. Fire and Explosion Data 
Flash Point: 85 'F (29.5 'C), CC I Autoignitlon Temperature: 1180 'F (638 'C) 1 LEL: 1.8% vtv I UEL: 9.6% v/v 
Extinguishing Media: Use carbon dioxide, dry chemical, halon, water spray, or standard foam to extinguish fires involving chlorobenzene. Use 
water in flooding quantities as fog since solid streams of water may spread fire. Apply water spray from as far as possible to cool fire-exposed 
containers. 
Unusual Fire or Explosion Hazards: Chlorobenzene is dangerous when exposed to heat or flame. Vapor may travel to an ignition source and 
flash back. 
Special Flre-rightlng_Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contained breathing 
apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode. Do not extinguish fire unless flow can be 
stopped. Be aware of runoff from fire control methods. Do not release to sewers or waterways. 

Section 5. Reactivity Data 
Stablllty/Polymerizatlon: Chlorobenzene is stable at room temperature in closed containers under normal storage and handling conditions. Haz
ardous polymerization cannot occur. 
Chemical Incompatlbllltles: Chlorobenzene is incompatible with strong oxidizers; contact may cause ftres and explosions. It reacts violently 
with dimethyl sulfoxide. Silver perchlorate forms a solvated, shock-sensitive salt with chlorobenzene (explosion). Chlorobenzene is potentially 
explosive with powdered sodium or phosphorus trichloride +sodium. 
Conditions to A void: Avoid all heat and ignition sources and incompatible materials. 
Hazardous Products or Decomposition: Thermal oxidative decomposition products of chlorobenzene can include soot, hydrogen chloride, 
phosgene, and carbon monoxide. 
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Section 6. Health Hazard Data 
Carcinogenlci~: The NTP, IARC, ~nd O~HA do not list c~lorobenzene as a carcinogen. 
Summary of Risks: Chlorobenzene IS a farrly strong narcotic and can cause central nervous system (CNS) depression. Overexposure is irritating 
to .the eyes, nasal passage~, ~d upper respir~tory .trac:;t It is moder~tely to~dc by inhalation or mgestion and can be absorbed slowly through the 
skin. Short exposures to ~quid ma~ causes~ IITltatiO'? and defattmg, :w-hile prolonged or repeated skin contact may result in dermatitis or skin 
bums. Following absorption of toxic doses, hver and kidney degeneration are also observed. Chi oro benzene may also cause hemolysis. 
~edical C~nditions Aggravated by Long-Term Exposure: Individual~: with skin, liver, kidney, or chronic respiratory disease may be at 
mcreased nsk from exposure. 
Target Organs: Resprratory system, eyes, skin, central nervous system, and liver. 
Primary Fntry Routes: Inhalation, ingestion, eye and skin contact 
Acute ~ffects:. Sympto~ to be expecte_d_ from acute exposure. are headache, ey_e and upper respira~ory tract irri~ation, dizziness, drowsiness, 
cyanosis, spastiC contractions of extreffilties, and loss of consciOusness, depending on the exposures concentration and duration. Symptoms of 
ingestion include pallor, cyanosis, and coma, followed by complete recovery. 
Chronic Effects: Frequently repeated contact with chlorobenzene may result in skin bums, eye and U,Pper respiratory tra•;t irritation, headaches 
dizziness, somnolence, and dyspeptic disorders (indigestion). Chronic inhalation may result in lung, hver, and kidney damage. ' 
FIRST AID 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Consult a physician immediately. 
Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a 

fhysician. Wash affected area with soap ana water. 
nhalation: Remove exposed person to fresh air and support breathing as needed. 

Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious person drink 1 to 2 glasses of 
water. Consult a physician immediately. If vomiting occurs, administer more water. 
After first aid, get appropriate In-plant, paramedic, or community medical support. 
Note to Physicians: In a conscious patient, attempt to induce vomiting with Syrup of Ipecac. Consider activated charcoal cathartic. Administer 
charcoal slurry with saline, water, or sorbitol. In an unconscious patient, do gastric lavage with suction. 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Design and practice a chlorobenzene spill control and counta measure plan ( SCCP). Notify safety personne:l, evacuate all unneces- -
sary personnel, eliminate all heat and ignition sources, and provide maximum explosiOn-proof ventilation. Cleanup personnel should protect 
against vapor inhalation and contact With liquid. Take up spilled material with a noncombustible absorbent material and place into containers for 
disposal. For large spills, dike far ahead of spill to contain. Do not release runoff to sewers or waterways since chlorobenzene is harmful to aquatic 
life in very low concentrations. Aquatic toxicity: A 2{}-ppm concentration of chlorobenzene administered to bluegill in fn:sh water during a 96-hr 
test8eriod is the median tolerance limit (ll.m) at which 50% of the aquatic organisms survive. Follow applicable OSHA regulations (29 CFR 
191 .120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33), Hazardous Waste No. U037 
CERCLA Hazardous Substance• (40 CFR 302.4), Reportable Quantity (RQ): 100 lb (45.4 kg) [*per Clean Water Act, &:c. 311(b)(4), 

Sec. 307(a), and per RCRA, Sec. 3001] 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) · 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces
sary, wear a NIOSH-approved respirator. Use an organic vapor-acid gas respirator where appropriate. For emergency or nonroutine operations 
(cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning. Air-purifying respirators do not protect workers in oxygen-deficient 
atrrwspheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets (polyvinyl alcohol is recommended) to prevent prolonged or repeated skin contacL 
Ventilation: Provide general and local exr.losion-proof ventilation systems to maintain airborne concentrations below the OSHA PEL and 
ACGIH TL V (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its 
source.<10:1J 
Safety Stations: Make available in the work area emergency eyewash stalions, safety/quick-drench showers, and washing f~c~ities. . 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, IITltants. Remove th1s 
material from your shoes and equipmen~ Launder contamin~ted clothing before w~aring. . . . . . . . 
Comments: Never eat, drink, or smoke m work areas. Practice good personal hygiene after usmg this matenal, espectally before eatmg, dnnking, 
smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirement_s: Store in tightly close~ containers in a well-ventilate~. fire-resistan~ area away from heat and ignition source~ a~d 
oxidizing a~ents. Outside or detached storage IS preferred. ~torage and h~ndlmg must.be s~Ita.ble for a? 9SHA Class lC_ flammabl.e liq~1d. To 
prevent static sparks, electrically ground and bond all contamers and equipment used m sh1ppmg, recetvmg, or transfernng operations m produc-
tion and storage areas. Protect containers from physical damage. . . 
Engineering Controls: Avoid vapor inhalation and contact with liquid. Use only with adequate ventilation and appropnate personal protectiVe 
gear. Institute a respiratory protection program that includes regular training, maintenance, mspection, and evaluation. Pntctice good personal 
hygiene and housekeepin~ procedures. . . . . . . . . . . 
Other Precautions: Provide a preplacement questJonnarre that emphasiZes detecung a history of skin, liver, kidney, or chrome resprratory 
disease. 

Transportation Data (49 CFR 172.101, .102) 
DOT Shipping Name: Chlorobenzene IMO Shipping Name: Chlorobenzene 
DOT Hazard Class: Flammable liquid IMO Hazard Class: 3.3 
IDNo.:UN1134 10No.:UN1134 
DOT Label: Flammable liquid IMO Label: Flammable liquid 
DOT Packaging Exceptions: 173.118 IMDG Packaging Group: II 
DOT Packaging Requirements: 173.119 

~SDSCoUecdon References:38,73,84,85,89, 100,101,103,124,126,131,132,133,136,138,139, ~40, 143,146,148 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: AC Darlington, MD; Edited by: JR Stuart, MS 76 
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Issued: 5/81 Revision: B. 3/92 

Section 1. Material Identification 37 
Metbyl Cblorlde (CH

3
CI) Description: Derived by chlorinati~n of methane or by acti.on of hydrochloric aci~ ~ methanol in R 1 NFPA 

either the liquid or vapor phase. Available in a pure form, techm.~ grade, and two refrigerant grades. Used pnne1pally as an I 3 

~ intermediate in indusnial synthesis such as the manufacture of sthcones, butyl rubber, tetramethyllead, methyl cellulose, dyes, s 2* 
perfumes, and quaternary drugs; as a methylating and chlorinating agent in organi~ chemistry; in petroleum re~neries as an K 4 
extractant for greases, oils, and resins; as an anti-knock agent; and as a propellant m polystyrene foam producnon. Formerly used • Skin 
(still in other counnies) as a refrigerant, and a local anesthetic. absorption H.. \US 
Otber Designations: CAS No. 74-87-3, Artie, chloromethane, monochloromethane. H 2 
Manufacturer: Contact your supplier or disnibutor. Consult latest Chemical Wed: BJlYers' Gwdem> for a suppliers list- F 4 

R 0 
Cautions: Methyl chloride is extremely flammable. It is an acute central nervous system (CNS) depressant, and can produce chronic liver, PPGt 
kidney, and neurological damage. t Sec. 8 

Section 2. Ingredients and Occupational Exposure Limits 
Methyl chloride (pure grade), ca 99.5%. Most l.i..kcly contaminants are water vapor and hydrogen chloride gas. 

1990 OSHA PELs 1991·92 ACGDI TI..Vs (SkiD) 1985·86 Toxicity Data• 
8-hr TWA: 50 ppm (105 mg!ml) TWA: 50 ppm (103 mg!ml) Human, inhalation, LCLo: 20,000 ppm/2 hr caused 
15-min STEL: 100 ppm (205 mg!ml) STEL: 100 ppm (2rJ7 mg!ml) nausea or vomiting, convulsions (effect on seizure 
1990 IDLH Level 1990 DFG (Germany) MAKs threshold) and affected the eyes 
10,000ppm TWA: 50 ppm (105 mg!ml) Rat, inhalation, TCLo: 1500 ppm/70-day-old male 
1990 NIOSH REL Class B Carcinogen produced effects on fertility 
Lowest Feasible Concentration Half-life: <2 hr 
Limit of Quantitation (LOQ): 1.6 ppm Pealt Exposure Limit: 100 ppm/30 min (average value)/2 per shift 

• See NIOSH, RTECS (PA6300000), for additional mutation, reproductive, and toxicity data. 

Section 3. Physical Data 
Boiling Point: -10.7 'F (-23-7 'C) Molecular Welgbt: 50.49 
Freezing Point: -142 'F (-97 'C) Density: 0. 92 at 68 'F (20 'C) 
Vapor Pressure: 5 aun at 68 'F (20 'C); 760 mm Water Solubility: Slightly soluble, 0.5% 

Hg at -10.7 "F (-23.7 'C) Other Solubilities: Soluble in alcohol, benzene, carbon tetrachloride and ethanol; 
Gas Density (air= 1): 2.47 miscible with chloroform, ether, and facial acetic acid 
Refraction Index: L3712 at -10.7 'F (-23.7 'C) Saturated Vapor Density: 0.6053lb/ft at 65 'F (18.3 'C) 
VIscosity: 0.1834 cP at 68 'F (20 'C) 

Appearance and Odor: Colorless gas at room temperature (liquid upon compression), with a sweet odor unnoticed at dangerous concenttations. 

Section 4. Fue and Explosion Data 
Flasb Point: -50 'F (-46 •q I Autolgnltlon Temperature: 1170 'F (632 ·q I LEI.: 8.1% v/v I VEL: 17.4% vfv 
Extlngulsblng Media: Methyl chloride is extremely flarrunable and burns with a smoky flame. For small fires, let burn unless leak can be stopped 
immediatelY- For large fires, use flooding quantities of water as fog, or regular foam. 
Unusual Flre or Explosion Hazards: Gas may travel to an ignition source and flash back_ Container may explode in heat of fire. Methyl chloride poses a 
gas explosion hazard indoors, outdoors, and in sewers. 
Special Fire-fighting Procedures: Since fire produces toxic thermal decomposition products, including hydrogen chloride and phosgene, wear a self-
contained breathing apparatus (SCBA) with a full facepiece operated in pressure-demand at positive-pressure mode. Structural firefighters' protective 
clothing is not effective for methyl chloride fires. If possible without risk, remove container from fire area. Apply cooling water to sides of fire-exposed 
containers until long after fire is out Stay away from ends of tanks. For massive fire in cargo area, use monitor nozzles or unmanned hose bolder; if 
impossible, withdraw from area and let fire burn. Withdraw from area immediately if you hear a rising sound from venting safety device or notice any tank 
discoloration due to fire. Do not release runoff from fire control methods to sewers or waterways. 

Section 5. Reactivity Data 
Stability/Polymerization: Methyl chloride is stable when dry and at room temperature in closed containers under normal storage and handling conditions. 
Hazardous polymerization cannot occur. 
Cbemlcal lncompatlbllltles: Ethylene, chemically active metals such as sodium, potassium, powdered aluminum. zinc, and magnesium or sodium-
potassium alloys; can explode on contact with interhalogens such as bromine nifluoride or bromine pentafluoride; and hydrolyzes with water to form 
hydrochloric acid and methanol. 
Conditions to Avoid: Exposure to ignition source or contact with incompatibles. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of methyl chloride above 752 'F (400 'C) or in strong UV light in the 
presence of air and moisture can produce carbon monoxide (CO), carbon dioxide (COz), hydrogen chloride (HCl), and phosgene (COClz). 

Section 6. Health Hazard Data 
CarclDOgenlclty: Methyl chloride carcinogenicity is controversial. These agencies define methyl chloride carcinogenicity: IARC, Class 3 (not classifiable 
as to human carcinogenicity);C164> Germany (DFG), MAK Class B Gustifiably suspected as having carcinogenic potential);U"l and NIOSH, Class X 
(carcinogen defined without further explanation).'111l The NTPC142> and OSHACIMl do not list methyl chloride as a carcinogen. 
Summary or Risks: Methyl chloride is a CNS depressant and can cause kidney and liver damage. Its vapors pose little hazard to eyes or skin, but contact 
with .the liquid ~ cause ~~bite and corneal lesions_ In high c:oncen.trations it can produce asphyxia by displacing oxygen in 
the m. The rnaJonty of fatalibes resulted from leaks or defects m refrigerator plants. Other exposures resulted from sawing at hot wire 
cutting styrofoam which releases methyl chloride from the foam cells. Recovery begins almost immediately upon removal from exposure, but can 
be prolonged and permanent neurologic impairment is reported. Chronic effects may last for years. Most cases of intoxication have involved concentrations 
above 500 ppm. There is human mutagenic (relating to gene mutation in human mammalian cells) and experimental teratogenic (relating to fetotolticity, 
musculoskeletal abnormalities in the rat fetus) data on methyl chloride. 
Medical Coodltloos Aaravated by Long-Term Exposure: CNS disorders, anemia, alcoholism, kidney at liver disease. 
Target Oraans: CNS,liver, kidney, skin_ 
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Section 6. Health Hazard Data, continued 
Primary Entry Routes: Inhalation, skin contact. 

Acute Etrects: Inhalation sy.mptoms from CNS depression include staggering gait, difficult speech, nausea, vomiting, headache, nystagmus (rapid, 

mv~~untary: nghtto left ~oil on ofth~ eyeballs), dtzzmess, bl.urred VISlon, and, less frequently, coma or convulsive seizures may occur. The "drunken

hke behaVIor. observed m many vtcllms can cause furth~ InJury or harm otht:rs from resulting incoordination and impaired judgement, especially by 

mecharucal ~sopera.llon (car, machinery). Kidney and.hv~r ~mage resulted from severe acute exposures. Skin contact with liquid methyl chloride may 

cause fros~te .. The liqw~ may ~e e_Yes caustng sllngmg, mfl.ammation of the lids, cloudiness and opaqueness, and corneal lesions due to inflamma
llon. Ingesllon IS very unlikely smce Iiqwd ts very cold ( -42 'F boiling point)! 

Chronic Effects: Chronic effects are somewhat similar, including anorexia, diminished vision, dizziness, tremor, incoordination nervousness emotional 
instability, and insomnia. Permanent CNS effects may be noted in some patients. ' ' 
FIRST AID Emergency personnel should protect against conlamination. 
Eyes: Gently lift eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergen<y medical facility. Do 
not allow victim to rub or keep eyes tightly shut Consult a physician immediately. 

Skin: Qui~kly remov~ contamin~d clothing. Methyl chloride vaporizes easily ~d poses an inhalation and flammable/explosion hazard. Properly dispose 

of contarrunated clothing. Rinse wtth floodmg amounts of water for at least I~' rrun. Do not use hot or tepid water (especially for firost-bi.llen areas)· water 

aroun~ 42 'f is best for gradual warming. Gently wash exposed area with soap and water. Do not rub or apply pressure to affected areas, especially if 
frostbillen. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 

Ingestion: Methyl chloride is a gas and cannot be ingested. The ingestion of the compressed gas (liquid) is highly unlikely. 
After nrst aid, get appropriate In-plant, paramedic, or community medical support. 

Note to ~bysld~ns: Keep victim ~nder o~servation since effects may be delayed. Frostbite is possible upon skin contact, treat acwrdingly. Monitor 
blood with baseline CBC and obta.tn hepallc enzyme samples to assess degree of any possible liver injury. 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Immediately notify safety personnel, isolate area, deny entry, and stay upwind. Shut off all ignition sources. If possible without risk, stop leak. 

C~eanup personnel sh~uld .wear fully encapsulating, vapor-protective clothing and S~BA~. Use wata: spray ~o reduce vapor. For small liquid spills, take up 
wtth earth, sand, verrruculite, or other absorbent, noncombusllble matenal and place m swtable con tamers wtth a secure lid. For large spills, dike far ahead 

of spill for later disposal. Be aware that under normal pressure and room temperature methyl chloride is a gas and that ventilation is the best removal 
method. Follow applicable OSHA regulations (29 CFR 1910.120). 

Environmental Transport: When released to the atmosphere, methyl chloride diffuses upward and reacts with hydroxyl radicals. In water, it volatilizes 
(half-life: 2.4 hr in a typical river). On land methyl chloride does not significantly absorb to soil. Due to its high vapor pressure it volatilizes or leaches 
into groundwater where it should very slowly biodegrade or hydrolyze. 
Ecotoxlclty Values: upomis macrochirus, LC50' 550 ppmf)6 hr. Menidia beryl/ina, LC

500 
270 ppmf)6 hr. 

Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and lc:x:al regulations. 

EPA Designations OSHA Designations 

Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. U045 Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A 
Listed as a CERCLA Hazardous Substance• (40 CFR 302.4): Reportable and Z-2) 

Quantity (RQ), 100 lb (45.4 kg) [• per RCRA, Sec. 3001 and CWA, Sec. 307 (a)] 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
SARA Toxic Chemical (40 CFR 372.65): Not listed 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133 ). Because contact lens 
use in industry is controversial, establish your own policy. 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and if necessary, wear a 

MSHAJNIOSH-approved respirator. Select respirator based on its suitability to provide adequate worker protection for given working conditions, level of 

airborne contamination, and presence of sufficient oxygen. For <1000 ppm use any supplied-air respirator. For <5000 ppm use any supplied-air respirator 

with a full facepiece, helmet, or hood. For emergency or nonroutine operation:> (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. The 

charcoal in rnost gas mask cartridges and canisters is not totally effective as a sorbent for methyl chloride. 
Waming! Air-purifying respiraJors do not protect workus in oxygen-deflci.enJ atmospheres. If respirators are used, OSHA requires a respiratory protectioo 

program that includes at least: medical review, training, fit-testing, periodic environmental mortitoring, maintenance, inspection, cleaning, and convenient, 
sanitary storage areas. · 
Other: Wear gloves, boots, aprons, and gauntlets to prevent all skin contact Yo~ith cryogenic (freezing) chemicals. Polyvinyl alcohol is a recommended 

material for personal protective gear. 
Ventilation: Provide general and lc:x:al dilution exhaust ventilation systems to maintain airborne concentrations below the OSHA PELs (Sec. 2). It is best to 

have in place nonspar.lcing ventilation fans and sealed, spark-proof motors so that in the event of a spill or release, explosions are prevented. 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilitit:s. 
Contaminated Equipment: Separate contaminated work clothes from street dothes. Launder contaminated work clothing before wearing. Remove this 

material frorn your shoes and clean personal protective equipment 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before t~ting, drinking, smolcing, 

using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Prevent physical damage to containers. Store in cool. dry, well-ventilated area away from ignition sourcc:s and incompatibles 

(Sec. 5). Outside or detached storage is preferred, and steel containers are recommended. Check cylinders and equipment often for leaks .. 

Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust. ventilation to control ~borne •=?ntarntnants and~ 

maintain concentrations at the lowest practical level. If entering enclosures with high methyl chlonde levels, wear appropna~ reSJ~ together wtth a 

safety belt and lifeline under the supervision of a helper on. th~ outsi~e. . . . 
Administrative Controls: Consider preplacement and penod1c medical exams of exposed workers that emphastze the CNS, blood, kidney and liver 

disorders. Inform employees of the hazards associated with working with methyl chloride. 
Transportation Data (49 CFR 172.101, .102) 

DOT Shipping Name: Methyl chloride IMO Shipping Name: Methyl Chloride 

DOT Hazard Class: Aammable gas IMO Hazard Class: 2.3 
ID No.: UN1063 lD No.:: UN1063 
DOT Label: Aammable gas IMO Label: Poison Gas, Aammable Gas 
DOT Packaging Exceptions: 173.306 IMDG Packaging Group:··· 
DOT Packaging Requirements: 173.304, 173.314, 173.315 

MSDS Coll«lio11 References: 26, 73, 89,100, 101, 103,124, 126, 127,131, 132, 133,136, 139,140,148, 149,153,159, 162-164,167 

Prepared by: M Gannon, BA; Industrial Hygiene Review: PA Roy, MPH, CIH; Medical Review: AC Darlington, MPH, MD; Edlteclll)y: 1R Stuart, MS 
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A1aterial Safety Data Sheet Collection 

Lindane MSDS No. 560 

Date of Preparation: 6/94 

Section 1 - Chemical Product and Company Identification 
Product/Chemical Name: Lindane 
Chemical Formula: C6Ht;Cl6 
CAS No.: 58-89-9 

44 

Smonvms: Agrocide; Devoran; gamma-benzene hexachloride; gamma-BHC gamma-HCH; 1.2.3,4.5.6-hexachlorocyclohexane. 
~arn~a isome~; Kwell; Lentox; Novigam; Streunex 

Derivation: Lindane is the gamma isomer of hexachlorocyclohexane. of which there are 4 others (alpha. beta, delta. epsilon). 
The cramma isomer is found to be the most effective. Produced by reaction of chlorine with excess benzene in the presence of 
sunli~ht to give isomeric mixtures, followed by treatment with methanol or acetic acid and then fractional crystallization or 
chromatographic adsorption to separate the gamma isomer. Lindane is available in emulsifiable concentrates, tlowables. 
wettable powders, oil-base sprays. granules, dusts, or aerosols. . . . 

Generalllse: Lindane is an insecticide. It is used for control of msects on wood. cotton and other foltar plants: treatment of sod 
and vegetable/fruit seeds; control of termites; and medicinally ( !9c solutions) to kill lice and mites (scabies) on the human body. 

\"end or;: Consult the latest Chemical Week Buyers' Guide. tD) 

Section 2 - Composition I Information on Ingredients 
Lindane: the commercial grade (medicinal) contains 99+9c gamma isomer (lindane). and the technical grade contains- 64'7c 
alpha. I O'k beta, !3'7c gamma, 9% delta, and l '7c epsilon. 

OSHA PEL 
8-hr TWA: 0.5 mg/m 3 

ACGIHTLV 
TWA: 0.5 mg/m3 (skin) 

NIOSH REL 
10-hr TWA: 0.5 mg/m 3 (skin) 

IDLH Level 
1000 mg/m 3 

DFG (Germany) MAK 
TWA: 0.5 mgfm3 (skin) 
Category III: Substances with systemic effects 
Onset of effect: > 2 hr 
Half-life> shift length (strongly cumulative) 

Peak Exposure Limit: 
5 mglm 3, 30 min. average value. I /shift 

Section 3 - Hazards Identification 

'*""'cu;,.'r;,'c Emergency Overview ;,.'c"','c;,'c;,.'c;,'r i Wilson I 
I Risk I 

Lindane exists as a white to yellow crystalline solid with a slight musty odor. It exerts its toxicity primarily on 
the central nervous system resulting in convulsions and seizures. Inhalation may also cause irritation of the 
eyes, nose, and throat. Acute toxicity appears to be more prominent than chronic toxicity with this gamma 
isomer, whereas the other isomers of hexachlorocyclohexane appear to have primarily chronic effects. 
Lindane is readily absorbed through the skin, but ingestion has resulted in the severest symptoms. 

: 
Scale 1 
R I i 

Potential Health Effects 
Primary Entry Routes: Inhalation, skin contact/absorption, ingestion. 
Target Organs: Eyes, skin, central nervous system, respiratory tract, and posstbly (as seen in animals) the liver, 

kidneys. and blood. 
Acute Effects 

I 3 I 
i s 2* i 

K Ot . i 
1 ~skm : 
I absorption 1 

I ::M~ I 
: F Ot ; 
I R 0 ' Inhalation: Can cause irritation of the eyes, nose, and throat, severe headache, nausea and vomiting. 1 

E)'·e: Irritation. Conjunctivitis can occur from application of I% solution to eyelashes. Optic atrophy (tissue t If in 
death) and blindness occurred in one patient with systemic toxicity. solution. 
Skin: Skin contact may cause sensitivity reactions. Lindane is easily absorbed through the skin, especially in hot, solvent 
humid conditions. Systemic effects are similar to those via ingestion (see below). In one case of fatal skin I may 
absorption. the autopsy revealed cerebral edema (swelling of the brain), and hemorrhaging with localized tissue elevate the 
anemia of the kidney. Toxic levels absorbed through the skin may be a significant hazard with medicinal use, rating to 2. 
especially in children. PPE + 
Ingestion: Toxicity appears to be most severe via ingestion. Toxicity generally occurs at doses> 50 mg +sec. 8 
(children) or> 150 mg (adults). The estimated fatal dose is 600 mg/kg. Symptoms develop rapidly after ingestion of pure 
lindane and 2 to 12 hr after ingestion of the technical mixture. If fatal, death occurs within 24 hr. Symptoms include malaise, 
nausea and vomiting, dizziness, diarrhea, agitation. collapse. cyanosis, muscle tremors, violent convulsions, and seizures. 

Carcinogenicity: Listed as a carcinogen by the following agencies: IARC (Class 2B), NTP (Class 2), and EPA (Class B2). Not 
listed as a carcinogen by OSHA. There have been four cases of leukemia in men exposed to lindane (with or without other 
chemicals). 

:\ledical Conditions Aggravated by Long-Term Exposure: Seizure disorders. especially those treated with phenytoin. 
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MSDS No. 560 Lindane 6/94 
Chronic Effects: Lindane is suspected of causing aplastic or hypoplastic anemia in many individuals, but this is questionable 
smce m 113 of 46 cases of reported bone marrow injury, there was also exposure to other agents including benzene. It is 
concluded that blood disorders are possible, but generally in hypersensitive individuals. Minor liver damage has been seen m 
animals but not yet documented in humans. One case of motor neuron disease has been reported from chronic exposure. 

Other: Lindane is metabolized to 2,3.4.6-tetrachlorophenol. Its half-life in plasma is 26 hr (IV injection) and 18.2 hr (skin 
absorption). Lindane is stored in the fat at about the same rate as intake. Maximum storage is reached at 6 weeks and disappears 
after another 3 weeks. Of all the hexachlorocyclohexane isomers, gamma (lindane) is the least cumulative. Concurrent exposure 
to cadmium has been shown to inhibit lindane metabolism and increase toxicity and mutagenicity in animals. 

------------

Section 4 - First Aid Measures 
r------------------------------=~~~~--~= 

Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Eye Contact: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously 
with flooding amounts of water until transported to an emergency medical facility. Consult a physician immediately. 

Skin Contact: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. Wash exposed 
area with soap and water. For reddened or blistered skin. consult a physician. 

Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless the 
poison control center advises otherwise, have the conscious and alert person drink I to 2 glasses of water to dilute. The decision 
to induce vomiting should be made on an individual basis; use caution because of the high probability of ~.eizures. Do not 
administer milk. fatty foods. or oils because they enhance absorption. 

After first aid, get appropriate in-plant, paramedic, or community medical support. 
Note to Physicians: Lindane concentration in blood is an indication of extent of absorption. Symptoms (after ingestion/skin 
absorption of the technical mixture) may be delayed. Perform a CBC including rbc. wbc and differential. Precautions against 
seizures should be taken in cases of acute exposure. 

Section 5- Fire-Fighting Measures 
Flash Point: Noncombustible Lindane may be dissolved in a solvent [-flash point= 150 "F (65.6 "C)]. 
Autoignition Temperature: Noncombustible. 
LEL: None reported. 
UEL: None reported. 
Extinguishing Media: Use agent suitable for surrounding fire. 
Unusual Fire or Explosion Hazards: Container may explode in heat of fire. 
Hazardous Combustion Products: Carbon oxides, chlorine, hydrogen chloride, and phosgene gas. 
Fire-Fighting Instructions: Do not release runoff from fire control methods to sewers or waterways. 

Genium 

~ 
Fire-Fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing 
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighters' protective 
clothing is not effective for protection against lindane. Wear chemical clothing specifically recommended by the shipper or 
manufacturer. 

Section 6 - Accidental Release Measures 
r-------------------~~=~~~ 

Spill /Leak Procedures: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Cleanup personnel 
should protect against inhalation and. skin/eye contact. 

Small Spills: Dampen material with alcohol to avoid dust generation. Carefully scoop into vapor-tight plastic bags and seal for 
later disposal. Dampen a paper towel with alcohol to wipe up any residue. 

Large Spills 
Containment: Dike far ahead of solution spill for later disposal. Do not release into sewers or waterways. 
Cleanup: Wash spill area well with soap and water. 
Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 191 0.120). 

Section 7 - Handling and Storage 
Handling Precautions: Avoid dust generation. 
Storage Requirements: Store in a cool. dry, well-ventilated area away from alkalis and powdered aluminum iron, or zinc. 

Section 8 - Exposure Controls I Personal Protection 
Engineering Controls: Enclose all processes where possible to avoid dust dispersion into work area. 
Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations below OSHA PELs . 

(Sec. 2). Local exhaust ventilation is preferred because it pre'<ents contaminant dispersion into the work area by controllmg 1t at 
its source. ( 103) 

Administrative Controls: Consider preplacement and periodic medical exams of exposed workers with emphasis on the -.:entral 
nervous system, liver, kidneys. and blood. . . 

Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations ( 29 
CFR 1910.134) and. if necessary, wear a MSHAINIOSH-approved respirator. For$. 5 mg/m3, use any chem1cal cartndge 
respirator with a dust, mist, or fume filter, and protection against organic vapors; any supplied-air respirator (SAR); or any 
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SCBA. For :5 12.5 mg/m \ use any powered. air-purifying respirator with organic vapor cartridges and a dust, mist. and fume 
filter. or any SAR operated in continuous !low mode. For :5 25 mglm \use any chemical cartridge respirator with a full 
facepiece. organic vapor cartndges. and a high-efficiency partiL:ulate filter; any SCBA or SAR with a full facepiece; any gas. 
mist. or fume respirator with organic vapor cartridges and a high efficiency particulate filter; or any powered, air purifying 
respirator with a tight fitting facepiece, organic vapor cartridges and a high-efficiency particulate filter. For :5 I 000 mglm 3• use 
any SAR operated in pressure-demand or other positive-pressure mode. For emergency or nonroutine operations (cleaning spills. 
reactor vessels. or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not protect workers in o:r:ygen-deficient 
atmospheres. If respirators are used, OSHA requires a written respiratory protection program that includes at least: medical 
certification. training. fit-testing, periodic environmental monitoring. maintenance, inspection, cleaning, and convenient. sanitary 

storage areas. 
Protective Clothing/Equipment: Wear chemically protective gloves. boots. aprons. and gauntlets to prevent prolonged or 

repeated skin contact. Polycarbonate and butyl rubber are suitable materials for PPE. Wear protective eyeglasses or chemical 
safety goggles. per OSHA eye- and face-protection regulations (29 CFR 1910.133 ). Contact lenses are not eye protective 
devices. Appropriate eye protection must be worn instead of, or in conjunction with contact lenses. 

Safety Stations: Make emergency eyewash stations. safety/quick-drench showers, and washing facilities available in work area. 
Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder before reuse. Remove lindane 

from your shoes and clean personal protective equipment. 
Comments: Never eat. drink, or smoke in work areas. Practice good personal hygiene after using lindane. especially before 

eating. drinking. smoking, using the toilet. or applying cosmetics. 

Section 9 - Physical and Chemical Properties 
Physical State: Solid 
Appearance and Odor: White to yellow, crystalline solid 

with a slight, musty odor. 
Vapor Pressure: 9.4 x 10-6 mm Hg at 68 'F (20 'C) 
Formula Weight: 290.82 
Specific Gravity (H 20=l, at 4 'C): 1.85 
Water Solubility: 0.00 19c 
Octanoi/Water Partition Coefficient: log Kow = 3.72 
Relative Evaporation Rate: 1.5 x 10-4 mJhr 

Other Solubilities: Soluble in xylene (24.7% ). toluene (27.69c: J. 
petroleum ether (2.99c: ), ethyl acetate (35. 79c: ), carbon 
tetrachloride (6.7% ), cyclohexanone (36.79c ). acetic acid 
( 12.8% ), dioxane (31.4% ); lindane solubility per 100 
g/solvent: acetone (43.5 g). benzene (28.9 g). chloroform (24 
g). ether (20.8 g) and ethanol (6.4 g). 

Boiling Point: 614 'F (323 'C) 
Melting Point: 234.5 'F ( 112.5 'C) 
Refractive Index: 1.644 at 68 'F (20 'C/D) 

Section 10 - Stability and Reactivity 
Stability: Lindane will slowly decompose at ordinary pH [509c: at 72 'F (22 'C). pH 7: 191 days] and more rapidly under 

alkaline conditions (50% at 22 'C. pH 9: II hr). 
Polymerization: Hazardous polymerization does not occur. 
~hemical Incompatibilities: Lindane is decomposed by alkalis to form trichlorobenzenes and reacts with powdered aluminum. 

Iron, and zinc. ' 
Conditions to Avoid: Exposure to incompatibles. 
Hazardous Decomposition Products: Thermal oxidative decomposition of lindane can produce carbon oxides, chlorine. 

hydrogen chloride, and phosgene gas. 

Section 11- Toxicological Information 
Toxicity Data:* 

Acute Oral Effects: 
Child, oral, TDL0 : 180 mg!kg caused convulsions or effect 
on seizure threshold, difficulty breathing, and cyanosis 
(blue-tinged skin, lips and fingernails due to a decrease in 
oxygenated blood). 

Rat. oral, LDso: 76 mg!kg 
Acute Dermal Toxicity: 
Man. skin, TDLo: 20 mg!kg applied intermittently for 6 
weeks caused visual field and cardiac changes. 

Rat. skin, LD so: 414 mg!kg 

• See NIOSH. RTECS (GV4900000). for additional toxicity data. 

Carcinogenicity: 
Mouse, oral: 14 g/kg administered continuously for 2 years 
produced liver tumors. 

Mouse, oral: 25 g/kg administered continuously for 73 
weeks produced lung and liver tumors. 

Mutagenicity: 

Rat, liver cell: 30 11mol/L caused DNA damage. 

Human, fibroblast: 100 mglkg caused mutation. 
Reproductive Effects: 

Woman, oral: 5 mg/kg taken during the 18th week of 
pregnancy resulted in fetal death. 

Section 12 - Ecoloeical Information 
Ecotoxicity: ~oho salmon. LCso = 23 J..lg/L/96 hr; mallard duck. oral. LDso = > 2000 mg!kg; rainbow trout. LC 50 = 27 J..lg/L/96 
hr: fathead mmnow, LCso = 87 J..tgllJ96 hr. 
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:\ISDS No. 560 Lindane 6/94 
Emironmental Degradation: LinJant: is more persistent in dry. sandy soils than in moist soils. 50 to 909c of lindane applied to 

moi'>l 'nil wa., lost in 6 hr and 6 days. respectively. Only 12'lr wc.s lost from dry soil in 50 hr. In general. lindane applied to soil 
\\ill mostly volatilize while some will slowly leach to groundwater. If released to water, lindane will mostly diffuse into 
sediment. If water is alkaline, hydrolysis may occur. Lindane 1.vill bioconcentrate in some aquatic organisms. In the atmosphere. 
lindane \viii react with hydroxyl radicals (half-life: 1.63 days). It will also be removed by rainfall and dry deposition. Average 
residence time in the atmosphere is l7 weeks. 

I--------------::.S=-:e=--=c:...::.:ti=--=o:::...:n:.....:1::.:3=---=D:::...:is::.J::...:posal Considerations 
Disposal: Lindane is a potential candidate for liquid injection or rotary kiln incineration. Biodegradation should be investigated 
a~ lindane may he decomposed hy sludge flora or blue-green algae. Chemical processes appear to be of little use. as degradation 
prnducts may be even rnllre harmful than lindane itself. Contact your supplier or a licensed contractor for detailed 
recommendations. Follow :~pplicable Federal. state. and local regulations. 

Section 14- Transport Information 
DOT Transportation Data (49 CFR 172.101): 

Shipping Name: Organochlorine 
pesticides. solid. toxic. n.o.s. 

Shipping Symbols: -
Hazard Class: 6.1 
lD No.: UN2761 
Packing Group: III 
Label: Keep Away From Food 
Special Provisions (172.102): -

Packaging Authorizations 
a) Exceptions: 173.153 
b) Non-bulk Packaging: 173.213 
c) Bulk Packaging: 173.240 

Quantity Limitations 
a) Passenger, Aircraft, or Railcar: 100 kg 
b) Cargo Aircraft Only: 200 kg 

Vessel Stowage Requirements 
a) Vessel Stowage: A 
b) Other: 40 

Section 15 - Regulatorv Information 
EPA Regulations: 
Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. Ul29 
Listed as a CERCLA Hazardous Substance (40 CFR 302.4) per RCRA. Sec. 300!; CW A. Sec. 311 (b)(4); and CWA. Sec. 307(a) 
CERCLA Reportable Quantity (RQ). I lb (0.454 kg) 
SARA 311/312 Codes: 1, 2 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
Listed as a SARA EHS (Extremely Hazardous Substance) (40 C:FR 355). Threshold Planning Quantity (TPQ): 1.000110.000 lb* 
OSHA Regulations: 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1. Z-1-A) 

·The lov.~r TPQ applies to solids in powder form with a particle size of< 100 microns: in molten or solution form: or meets the NFPA rating 
of 2. ). ur 4 for reactivity. If the solid does not meet any of these critena. the higher TPQ applies. 

Section 16 - Other Information 
~-----------------------------~----~------~ 

References: 73. 103, 124. 132. 133. 136. 148. 153. 167, 168, 169. 176, 187. 190 

Prepared By ............................... M Gannon, BA 
Industrial Hygiene Review ......... PA Roy, MPH, C:IH 
'ledical Review ........................... W Silverman, MD 

Disclaimer: Judgments as to the suitability of information herein for the purchaser's purposes are necessarily the purchaser's 
responsibility. Although reasonable care has been taken in the preparation of such information, Gcnium Publishing Corporation 
extends no warranties. makes no representations, and assumes no responsibility as to the accuracy or suitability of such 
information for application to the purchaser's intended purpose or for consequences of its use. 
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<iP 
Genium Publishing Corp. Material Safety Data Sheets Collection 

One Genium Plaza 
Schenectady, NY 12304-4690 

(518) 377-8854 

Dichloroethyl Ether MSDS No. 571 

Date of Preparation: 1/86 Revision: A, 10/93 

Section 1 .. Chemical Product and Company Identification 
Product/Chemical Name: Dichloroethyl Ether 
Chemical Formula: (ClCH2CH2)zO 
CAS No.: 111-44-4 

42 

Synonyms: bis (2-chloroethyl) ether; Chlorex; 1-chloro-2-(beta-chloroethoxy) ethane; DCEE; 2,2'-dichlorodiethyl ether; sym
dichloroethyl ether; dichloroethyl oxide; 1,1'-oxybis (2-chloro) ethane. 

Derivation: Produced by chlorination of ethyl ether or treating ethylene chlorohydrin with sulfuric acid. 
General Use: As a reagent for organic synthesis; solvent for cellulose esters, naphthalenes, oils, fats, greases, pectin, tar, and 
gum; scouring agent for textiles; soil fumigant; in fulling compounds and dry cleaning. 

Vendors: Consult the latest Chemical Week Buyers' Guide. (73) 

Section 2 • Composition I Information on IJ!g_redients 
Dichloroethyl ether, 100% vol 

OSHA PELs NIOSH REL DFG (Germany) MAK 
Ceiling: 15 ppm (90 mg/m3), skin 
8-hr TWA: 5 ppm (30 mg/m3), skin * 
STEL: 10 ppm (60 mg/m3) * 

10-hr TWA: 5 ppm (30 mg/m3), skin 
STEL: 10 ppm (60 mg/m3) 

TWA: 10 ppm (60 mg/m3), skin 
Category II: Substances with systemic 

ACGIH TLVs 
TWA: 5 ppm (29 mg/m3), skin 
STEL: 10 ppm (58 mg/m3), skin 

IDLH Level 
250 ppm {mg/m3) 

effects 
Onset of effect: > 2 h 
Half-life: 2 h to shift length 

Peak Exposure Limit: 
50 ppm, 30 min. average value, 2/shift. 

•Vacated 1989 Final Rule Limits 

Section 3 • Hazards Identification 

-Ct-Ct-Ct~-Ct Emergency Overview -Ct-Ct-Ct-Ct~ 
Dichloroethyl ether is a colorless liquid with a pungent, fruity odor. It is very irritating to t.he eyes and 
respiratory tract. It is a strong sensitizer and may cause a severe allergic respiratory response. Inhalation of 
high concentrations may cause central nervous system (CNS) depression. Liver and kidney injury is possible. 
It is combustible and forms unstable peroxides upon standing. 

Potential Health Effects 
Primary Entry Routes: Inhalation, eye contact, skin absorption. 
Target Organs: Eyes, CNS, respiratory tract; kidney and liver (possibly, as yet only seen in animals). 
Acute Effects 
Inhalation: Symptoms include coughing, respiratory tract irritation, nausea, and vomiting. Unconsciousness has 
occurred from animal exposure to high concentrations and is expected in humans. Pulmonary edema may also 
occur. Volunteers found exposure to 35 ppm non-irritating but t.he odor was noticeable; 100 to 260 ppm was 
irritating but not intolerable; and> 500 ppm was highly irritating and considered intolerable. Exposure to 1000 
ppm for 30 to 60 minutes can cause deat.h within a few days due to delayed respiratory lesions. 
Eye: Direct eye contact wit.h liquid or vapor is highly irritating and causes watering. 
Skin: Skin contact with the pure liquid is not irritating but it is absorbed readily and may cause systemic effects. 
Ingestion: Effects not specified. 

Wilson 
Risk 
Scale 
R I 
I 3 
s 2* 
K 2 

*Skin 
absorotion 

HMIS 
H 3 
F 2 
R 1 

Carcinogenicity: The following agencies have classified dichloroet.hyl ether's carcinogenicity: IARC (Class 3, not classifiable as 
to carcinogenicity), NIOSH (Class X, carcinogen defined wit.hout furt.her designation), and EPA (Class B2, probable human 
carcinogen). 

Medical Conditions Aggravated by Long-Term Exposure: Respiratory, central nervous system, liver, or kidney disorders. 
Chronic Effects: Possible mild bronchitis from repeated exposure. Sensitized individuals may have a severe allergic reaction. 
Other: Minimum lethal exposure is estimated at 50 to 500 mg/kg. Skin absorption is more hazardous because inhalation is limited 

by low volatility. Also, concentrations needed to cause respiratory tract damage are easily detectable by odor and generally 
intolerable. 
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MSDS No. 571 Dichloroethyl Ether 10/93 
Section 4 .. First Aid Measures 

Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ey~ Conta~t: Do not allow victim t~ rub or keep eyes tightly shuL Gently lift eyelids and flush immediately and continuously 

w.Jth flooding am?unts of water until transported to an emergency medical facility. Consult a physician imme11iately. 
Skm C~ntact: Quzckly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. Wash exposed 
area wtth soap and water. For reddened or blistered skin, consult a physician. 

lng~stion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless the 
potS<_>~ control center advises otherwise, have the conscious and alert person drink 1 to 2 glasses of water, then induce 
vomJtmg. 

After first aid, get appropriate in-plant, paramedic, or community medical support. 
Notes to Physic.ians: :rreatrnent !s s~~ptomatic and supportive. Observe for delayed breathing difficulties after heavy exposure. 
A chest X-ray ts advtsable for stgntfJcant exposures. Liver and kidney function tests may also be indicated. 

Flash Point: 131 'F (55 'C) 
Flash Point Method: CC 
Burning Rate: 2.4 mm/min. 

Section 5- Fire-Fighting Measures 

Autoignition Temperature: 696 'F (368.8 'C) 
LEL: 2.7% v/v 
UEL: None reported. 
Flammability Classification: Class IliA Combustible Liquid. 
Extinguishing Media: Use dry chemical, water spray, fog, or regular foam. 
Unusual Fire or Explosion Hazards: Container may explode in h(:at of fire. 
Hazardous Combustion Products: Include carbon oxides, phosgene, and hydrogen chloride gases. 
Fire-Fighting Instructions: If possible without risk, move containers from fire area. Fight fire from maximum distance. Stay 
away from ends of tanks. Do not release runoff from fire control methods to sewers or waterways. 

Fire-Fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing 
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighters' 
protective clothing is not effective for fires involving dichloroethyl ether. 

Section 6 • Accidental Release Measures 
Spill/Leak Procedures: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Shut off all ignition 

sources. Cleanup personnel should protect against exposure. Use water spray to reduce and cool vapors. 
Small Spills: Absorb on paper towels and evaporate in a fume hood. Bum paper. 
Large Spills 
Containment: For large spills, dike far ahead of liquid spill for later disposal. Do not release into sewers or waterways. 
Cleanup: Reclaim large quantities. 
Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120). 

Section 7 - Handling and Storage 
Handling Precautions: Use non-sparking tools to open containers. 
Storage Requirements: Store in a cool, dry. well-ventilated area away from heat, ignition sources, and incompatibles. Storage 
of small quantities is preferred to avoid t.he formation of peroxides when containers are frequently open and dosed. Install Class 
I, Group Undesignated. 

Section 8 - ExpoSure Controls I Personal Protection 
Engineering Controls: To prevent static sparks, electrically ground and bond all equipment used with and around dichloroethyl 
ether. 

Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations below OSHA PELs 
(Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at 
its source.<103) 

Administrative Controls: Consider preplacement and periodic medical exams with emphasis on the respiratory tract, liver, and 
kidney. 

Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 
CFR 1910.134) and, if necessary, wear a MSHNNIOSH-approved respirator. For any detectable concentration. use any 
supplied-air respirator or SCBA with a full facepiece and operated in pressure-demand or other positive-pressure mode. For 
emergency or nonroutine operations (cleaning spills. reactor vessels, or storage tanks), wear an SCBA. Warning.' Air-purifying 
respirators do not protect workers in oxygen-deficient atmospheres. If respirators are used, OSHA requires a written respiratory 
protection program that includes at least: medical certification, training, fit-testing, periodic environmental monitoring, 
maintenance, inspection, cleaning, and convenient, sanitary storage areas. 
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10/93 Dichloroethyl Ether MSDS No. 571 
Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntlets made of chlorinated 
polyethylene or Teflon to prevent prolonged or repeated skin contact. Do not use butyl rubber. Wear protective eyeglas~s or 
chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because contact lens use m 
industry is controversial, establish your own policy. 

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing 
facilities. 

Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder before reuse. Remove 
dichloroethyl ether from your shoes and clean personal protective equipment. 

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using dichloroethyl ether, especially 
before eating, drinking, smoking, using the toilet, or applying cosmetics. 

Section 9 • Physical and Chemical Properties 
Physical State: Liquid 
Appearance and Odor: Colorless with a pungent, fruity 
odor. 

Other Solubilities: Soluble in alcohol, acetone, benzene, and 
ether. Also in aromatic but not paraffin hydrocarbons. It 
dissolves oils, greases, and fats. 

Odor Threshold: 35 ppm 
Vapor Pressure: 0.4 mm Hg at 68 'F (20 'C) 
Formula Weight: 143.02 
Density: 1.2220 giL at 68 'F (20 'C) 
Water Solubility : 102 ppm at 77 'F (25 'C) 
Octanol/Water Partition Coefficient: log Kow = 1.58 
(calculated) 

Boiling Point: 353.3 'F ( 178.5 'C) 
Freezing Point: -61.24 'F (-51.8 'C) 
Viscosity: 2.0653 cP at 77 'F (25 'C) 
Refraction Index: 1.457 at 68 'F (20 'C) 
Surface Tension: 37.9 dyne/em at 66.2 'F (19 'C) 
Bulk Density: 10.2lb/gal at 68 'F (20 'C) 

SectionlO • Stability and Reactivity·· 
Stability: Dichloroethyl ether forms unstable peroxides when exposed to air. 
Polymerization: Hazardous polymerization does not occur. Inhibitors usually added to prevent peroxide formation. 
Chemical Incompatibilities: Include oxidizers, chlorosulfonic acid, fuming sulfuric acid, and other strong acids. It will attack 
some forms of plastics, rubber, and coatings. Decomposes in moist air to form hydrochloric acid. 

Conditions to Avoid: Exposure to heat, ignition sources, sunlight, incompatibles and prolonged exposure to air (forms peroxides). 
Hazardous Decomposition Products: Thermal oxidative decomposition of dichloroethyl ether can produce carbon oxides, 
phosgene, and hydrogen chloride gases. 

Section 11- Toxicolo2ical Information 
Toxicity Data:* 

Eye Effects: Acute Inhalation Effects: 
Rabbit, eye: 100 mg caused severe irritation. Rat, inhalation, LCs0: 330 mg/m3/4 h; details not reported. 

Skin Effects: Acute Oral Effects: 
Rat, oral, LDso: 75 mg/kg; details not reported Rabbit, skin (open patch test): 500 mg caused 

mild irritation. 

Carcinogenicity: 

Mouse, oral, LDso: 209 mg!kg caused drooping of upper eyelids, 
changes in the salivary glands, diarrhea, and hypermotility. 

Mouse, oral: 33 g/kg for 79 continuous weeks 
caused liver and blood tumors, including 
Hodgkin's disease. 

• See NIOSH. RTECS (KN0875000). for additional toxicity data. 

Section 12 • Ecolo2ical Information 
Ecotoxicity: Daphnia magna, ECso = 238,000 mcg/L/48 h. 
Environmental Degradation: In water, dichloroethyl ether will undergo hydrolysis with a half-life of 20 yr at 77 'F (25 'C). It 

has a volatilization half-life of 3.5, 4.4, and 180.5 days in streams, rivers, and lakes, respectively. It is highly mobile in soil and 
rapidly leaches to groundwater. It has a hydrolysis half-life in soil of 40 days at pH 7. In the air it reacts with photochemically 
produced hydroxyl radicals with a half-life of 13.44 hr. 

Section 13· Disposal Considerations 
Disposal: Dichloroethyl ether is a potential candidate for rotary kiln, liquid injection, and fluidized-bed incineration. An acid
scrubber is needed to remove the halo-acids produced. Contact your supplier or a licensed contractor for detailed 
recommendations. Follow applicable Federal, state, and local regulations. 

Container Cleaning and Disposal: Triple rinse containers and dispose of rinse water as any other dichloroethyl ether waste. 
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MSDS No. 571 Dichloroethyl Ether 10/93 

Section 14 ·Transport Information 
DOT Transportation Data (49 CFR 172.101): 

Packaging Authorizations Quantity Limitaltions Shipping Name: 2,2-Dichlorodiethyl Ether 
Shipping Symbols: - a) Exceptions: None a) Passenger, Aircraft, or Railcar: 5 L 
Hazard Class: 6.1 b) Non-bulk Packaging: 173.202 b) Cargo Aircraft Only: 60 L 
ID No.: UN1916 c) Bulk Packaging: 173.243 
Packing Group: II Vessel Stowage Requirements 
Label: Poison, Flammable liquid a) Vessel Stowage: A 
Special Provisions (172.102): N33, N34, T8 b) Other:-

Section 15 • Reeulatory Information 
EPA Regulations: 
Listed as a RCRA Hazardous Waste Number (40 CFR 261.33): U025 
Listed as a CERCLA Hazardous Substance (40 CFR 302.4) per RCRA, Sec. 3001 and CW A, Sec. 307(a). 
CERCLA Reportable Quantity (RQ), 10 lb (4.54 kg) 
SARA 311/312 Codes: 2, 3 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
Listed as a SARA EHS (Extremely Hazardous Substance) (40 CFR 355), Threshold Planning Quantity (TPQ): 10,000 lb 
OSHA Regulations: 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1, z .. 1-A) 

.····· .· .. ··· ........••.•.• ····••··· Section 16 ~·Other Information 
References: 26, 73, 100, 103, 124, 126, 127, 132, 133, 136, 148, 153, 159, 167, 168, 176, 183 

Prepared By ................................. M Gannon, BA 
Industrial Hygiene Review ......... PA Roy. MPH, CIH 
Medical Review ........................... T Thoburn, MD, MPH 

Disclaimer: Judgments as to the suitability of information herein for the purchaser's purposes are necessarily the purchaser's 
responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation 
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such 
infonnation for application to the purchaser's intended purpose or for consequences of its use. 
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Material Safety Data Sheet 
No. 606 

eiP From Genium's Reference Collection OLEIC ACID 
Genium Publishing Corporation 

1145 Catalvn Street Issued: March 1987 Schenectady, NY 12303-1836 USA 
(518) 377-8855 

GENIUM PUBUSHING CORP. 

SECTION I. MATERIAL IDENTIFICATION ')'1 --
MATERIAL NAME: OLEIC ACID 

~ DES~RlPTlONtUSES; A nonsaturatcd fatty acid that occurs in the form of glycerides in 
vegetable oils and animal fats and oils. Used in making textile soaps, synthetic detergents, 
lubricants, sulfonated oils and cosmetics, and in compounding rubber. tThiTS 

H 0 
OTHER DESIGNATIONS: 9-0ctadcccnoic Acid, Red Oil, C17H33COOH; CAS #0112-80-1. F 1 R 1 

R 0 I ---
MANUFACTURER/SUPPLIER; Emery Chemicals, 11501 Northlake Drive, PO Box 429557, PPE* s 1 
Cincinnati, OH 45249; Telephone: 800-543-7370; 800-582-7051 (01-f) *See Sect. 8 K 1 

SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA 
Oleic Acid, CAS #0112-80-1 100 No TL V Established 

Rat, Oral, LD5o: 74 grnlkg 

Human, Skin, 
15 mg/3 Days: Intermittent 
(Moderate Irritation) 

See the Merck Index (our Reference 5) for the chemical structure 
of this material. 

SECTION 3. PHYSICAL DATA 
Boiling Point, 1 atm, Decomposes ... 6SO"F (359.TC) Specific Gravity (HzO = 1) ... 0.895 
Vapor Pressure @ 180"C, mm Hg ... 1.0 Melting Point ... 61.4'F (16.3'C) 
Water Solubility ... Not Soluble Percent Yob.tile by Volume ... Not Yobtile 
Vapor Density (Air= I) ... 9.7 Molecular Weight ... 282.5 
Evaporation Rate ... Not Found 

Appearance and odor: Pale yellow-to-red oily liquid; characteristic fatty-acid odor. 

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER 
Flash Point and Method I Autoignition Temperature I Flammability Limits in Air 
365'F (!85'C) COC I 685'F (362'C) I -- -None Found 

EXTINGUISHING MEDIA: Put out an oleic acid ftre with a dry chemical, carbon dioxide, or foam. A water spray can be used 
to cool containers that are exposed to Ere to prevent their rupturing from pressure. 
UNUSUAL FIRE/EXPLOSION HAZARDS: Not found. 
SPECIAL FlRE-FJGlfflNG PROCEDURES; Oleic acid is an OSHA class III B combustible liquid. Water or foam may cause 
frothing if directed into a container of the burning liquid. 
Fire fighters should use self-contained breathing apparatus and wear fully protective clothing. 

SECTION 5. REACTIVITY DATA 
Oleic acid is stable. Hazardous polymerization cannot occur. 

Chemical incompatibilities include oxidizing agents. 

Avoid exposing this material to excessive heat or open flame. Keep its containers closed to avoid exposure to air and prevent 
rancidity. Oleic acid decomposes at 176 to 212'F (80 to IOO'q. 

Products of hazardous dewmposition of thi! material can include oxides of carbon and acrid vapors. 
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No 606 3/87 OLEIC ACID 
SECTION 6. HEALTH HAZARD INFORMATION 
Oleic acid is not listed as a carcinogen by the NTP, !ARC, or OSHA. 
This material is not expected to be haz:u-dous. Avoid excessive inhalation of its mist or fume that is generated on heating. 
Oleic acid's prolonged or repeated contact with skin may cause irritation. 
TARGET ORGANS: Skin. PRIMARY ENTRY: Inhalation. ACUTE EFFECTS: Skin irritation. 
CHRONIC EFFECTS: None found. 

ElRST AID; EYE CO\'TACT; Flush ·:yes thoroughly with running water, including under the eyelids, for 15 minutes. 
SKIN CONTACT: Remove contaminated clothing. Flush affected area with water; wash with soap and water. 
INHALATION· Remove victim to fresh air. Restore and/or support his breathing as required. Get medical help.* 
INGESTION: Get medical help.* 

*GET MEDICAL ASSISTANCE= In plant, community, paramedic. Get medical help for further treatment, observation, and 
support after first aid. 

SECTION 7. SPILL LEAK. AND DISPOSAL PROCEDURES 
Notify safety personnel of oleic acid spills. Provide adequate ventilation. Remove sources of heat or ignition. Cleanup 
personnel should use protection against contact with liquid or inhalation of mist Contain spill and scoop up waste m<.terial 
for recovery or disposal. Absorb small spills and residues with sand or vermiculite or other suitable absorbant materials. 
Place absorbed material into a covered metal container for disposal. Oleic acid can be converted to water-soluble soap with the 
addition of sodium carbonate. 

Reclaim uncontaminated material for salvage or reuse. Unsalvageable material is biodegradable and can be buried in an 
approved landfill. 

EPA, Clean Water Act, Reportable Spill Quantity: Not Found. 

SECTION 8. SPECIAL PROTECTION INFORMATION 
Use a NIOSH-approved respirator for emergencies or when concentrations of oleic acid vapor are unknown. 

Provide general ventilation in areas of use and storage. Local exhaust ventilation may be needed when oleic acid is heated or 
misted. 

Wear neoprene rubber gloves and other additional protective clothing suitable for use conditions to prevent prolonged or 
repeated skin contacl Wear chemical safety goggles for eye protection where misty conditions occur. Remove soilcCI work 
clothing and launder it before wearing it again. 

Eyewash stations and washing facilities should be accessible to areas of use and handling. 

Contact lenses pose a special hazard; soft lenses may absorb irritants, and all lenses concentrate lheiTL 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
Store oleic acid in tightly closed containers in a clean, dry, we!l-venL1lated area away from sources of heat, light, or open 
flame. Protect containers from physical damage. 

Keep containers tightly closed. Oleic acid slowly absorbs oxygen from the air and will darken upon exposure. 

Minimize oleic acid's prolonged or repeated contact with skin by wearing proper work clothing. 

Oleic acid is not designated as a hazardous substance by the EPA (40 CFR 116). 
DOT Classification: Not Found DOT ID No. Not Found 
Data Source(s) Code: !, 4-7, 10, 34, 45, B3, B4. CK 

Judgements as to the suitabtlily of mfonnation herein for purchasers pwposes ~mvals '(){:~'""'"' are necessarily purchaser's responsibthty. Therefore, ai•itough reasonable care 
ust. Hy~iene/Safety '7)fuJ__ ~ / t;7 has been taken m the prepara110n of such informalion, Gemum Publishing Corp. 

extends no warranties, makes no reprcscntalions and assumes no rcsponstbtltty as 
to the accuracy or suitability uf such infonna~on for applica~on to purchaser' a 

7 
edical Review _r~ ,'"'{ _)~h 

-I ~It intended purposes or forconscc;uenccs of its use. 

1987 - -1 Copynghl 0 19!!'7 Geruum Publi.ttin& Corpo1111on. . . . 
Any commcrc.L&l u~e ex rcproOu.clJOC '*ll.hout tht publiSher's pc:rtn.1351on IS prohibtttd. 

Copynght © March , 



Material Safety Data Sheet No. 624 

C§P From Genium's Reference Collection NAPHTI-IALENE 
Genium Publishing Corporation 

1145 Catalyn Street Issued: November 1987 
Schenectady, NY 12303-1836 USA 

GENIUM PUBLISHING CORP. 
(518) 377-8855 

SECTION 1. MATERIAL IDENTIFICATION 24 

Material Name: NAPliTHALENE 

~ Description (Origin/Uses): Used as a moth repellant and in many industrial processes. 

Other Designations: Naphthalin; Naphthene; Tar Camphor; C,0H,; HMIS 
NIOSH RTECS No. QJOS25000; CAS No. 0091-20-3 H 2 

F 2 R 1 
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the R 0 I 4 Chemicalweek Buyer's Guide (Genium ref. 73) for a list of suppliers. 

PPG* s 1 
*See sect. 8 K 2 

SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS 
Naphthalene, CAS No. 0091-20-3 ca 100 IDLH* Level: SOO ppm 

a. ACGIH TLVs, 1987-88 

~· 1~6 
TL V-TWA: 10 ppm, SO mglrn' 

7 I l OSHA PEL 
6 J 8-Hr TWA: 10 ppm, SO mg/m1 

~5 .# Toxicity Data•• 
Child, Oral, LDt.o: 100 mg/kg 
Man, Unknown, LDl.o: 74 mg/kg 

*Immediately dangerous to life and health Rat, Oral, LD
50

: 12SO mglkg 
USee NIOSH RTECS for additional data with references to irritative, mutagenic, 
reproductive, and tumorigenic effects. 

SECTION 3. PHYSICAL DATA 
Bolling Point: 424'F (218'C) Specific Gravity (HzO = 1): 1.162 at68'F (20T) 
Vapor Density (Air = 1): 4.4 Melting Point: 176'F (80'C) 
Vapor Pressure: 0.087 Torr at 77'F (25'C) Molecular Weight: 128 Gram~/Mole 
Water Solubility: Insoluble % Volatile by Volume: ca 100 

Appearance and Odor: White crystalline flakes; strong coal tar odor. 

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER 
Flash Point and Method Autoignition Temperature Flammability Limits in Air 

174"F (79"C) OC; !90"F (88"C) CC 979'F (526"C) %by Volume 0.9 5.9 
Extinguishing Media: Use water spray, dry chemical, or carbon dioxide to fight fires involving naphthalene. Caution: Foam or direct 
water spray applied to molten naphthalene may cause extensive foaming. 

Unusual Fire or Explosion Hazards: Naphthalene is a volatile solid that gives off flammable vapor when heated (as in fire situations). 
This vapor is much denser than air and will collect in enclosed or low-lying areas like sumps. In these areas an explosive air-vapor mixture 
may form, and ex.tra caution is required to prevent any ignition sources from starting an explosion or fire. 

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-
demand or positive-pressure mode. 

SECTION 5. REACTIVITY DATA 
Naphthalene is stable in closed containers at room temperature under normal storage and handling conditions. It does not undergo 
hazardous polymerization. 

Chemical Incompatibilities: Naphthalene is incompatible with strong oxidizing agents, chromic anhydride, and mixtures of aluminum 
trichloride and benzoyl chloride. 

Conditions to Avoid: Ignition sources like open flame, unprotected heaters, excessive heat, lighted tobacco products, and electric sparks 
must not occur in work areas where naphthalene vapor may become concentrated. 

Hazardous Products or Decomposition: Toxic gases like carbon monm:ide are produced during fire conditions. Irritating, flamrnab le 
vapor forms below the melting point because even solid naphthalene has a significant vapor pressure. 

CopyTi&lll C 1987 Omium Pu bl i.shin& Corpcntioa. 
Any c.ommer'l&l ute or reproduction w1thout the pubhsher'l pmniu:loa il prolubired... 



No 624 NAPHTHALENE 11187 

SECTION 6. HEALTH HAZARD INFORMATION 
Naphthalene is not listed as a carcinogen by the NTP, !ARC, or OSHA. 
Summa~y of Risks: Renal shu_tdow? (kidney failure), hemolytic t:ffects (breakdown of red blood cells), hemaruria (blood in the 
unne), ohguna (low volume of unne), Jaundice, eye damage, and depression of the central nervous system (CNS) are the primary health 
concerns associated with exposure to naphthalene. The ACGIH TLVs in section 2 are set to prevent eye damage. The!.e recommended 
expo~ure linuts ~~y not be low enough to prevent blood changes in genetically hypersensitive individuals. 
Medical Con.d1t10ns Aggravated by Long-Term Expo~ur~: Diseases of the blood, liver, and kidneys. Administer medical 
ex~ emphaslZlng these ?rgans: Target Organs: Eyes, skin, kidneys, liver, blood (red blood cell effects), and CNS. 
Pr1mary Entry: Inhalatwn, skin contact. Acute Effects: Inhalation of naphthalene vapor causes excitement, coafusion headache 
nausea, and loss of appetite. Chronic Effects: Increased incidence of cataracts. ' ' 
FIRST AID 
E~e Con tact: lmme~iately Oush eyes, including under the eyelids, gently but thoroughly with plenty of running water for at least 15 
nunutes to remove parl!cles. 
Skin Contact: Immediately wash the affected area with soap and water. 
Inhalation: Remove victim to fresh air; restore and/or support his breathing as needed. 
Ingestion: Call a poison control center. Never give anything by mouth to someone who is unconscious or convulsinl'· Administer a 
gastnc lavage followed by saline catharsis. Monitor blood and electmlytic balance. Other sources recommend giving the victim several 
glasses of water to drink. 

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt 
medical assistance for further treatment, observation, and support after first ald. 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
Spill/Leak: Notify safety personnel, provide ventilation, and eliminate all ignition sources immediately. Cleanup personnel need 
protection against contact and inhalation of vapor (see sect. 8). Contain large spills and collect waste. Use nons parking tools to place 
naphthalene into closable containers for disposal. Keep waste out of sewers, watersheds, and waterways. 
Waste Disposal: Consider reclamation, recycling, or destruction rather than disposal in a landfill. Contact your supplier or a licensed 
contractor for detailed recommendations. Follow Federal, state, and local regulations. 

OSHA Designations 
Air Contaminant (29 CFR 1910.1000, Subpart Z) 
EPA Designations (40 CFR 302.4) 
RCRA Hazardous Waste, No. U165 
CERCLA Hazardous Substance, Reportable Quantity: I 00 lbs ( 45.4 kg) 

SECTION 8. SPECIAL PROTECTION INFORMATION 
Goggles: Always wear protective eyeglasses or chemical safety goggles. Follow the eye- and face-protection guidelines of 
29 CFR 1910.133. Respirator: Use a NIOSH-approved respirator per the N/OSH Pocket Guide to Chemical Hazards (Genium ref. 88) 
for the tnaximum-use concentrations and/or the exposure limits cited in section 2. Respirator usage must be in accordance with the OSHA 
regulations of 29 CFR 1910.134. IDLH or unknown concentrations require an SCBA with a full facepiece operated in the pressure-demand 
or positive-pressure mode. Warning: Air-purifying respirators will not protect workers in oxygen-deficient atmosph·~res. 
Other Equipment: Wear impervious gloves, boots, aprons, gauntlets, etc., as required by the specific work environment to prevent skin 
contact. Ventilation: Install and operate general and local maximum explosion-proof ventilation systems of sufficient power to 
maintain airborne levels of naphthalene below the OSHA PEL standard cited in section 2. Safety Stations: Make eyewash stations, 
washing facilities, and safety showers available in areas of use and handling. Contaminated Equipment: Contact lenses pose a special 
hazard; soft lenses may absorb irritants, and all lenses concentrate them. Do not wear contact lenses in any work area. Remove and launder 
contaminated clothing before wearing it again; clean this material from shoes and equipment. 
Comments: Practice good personal hygiene; always wash thoroughly after using this material. Keep this material off of your clothing 
and equipment. Avoid transferring this material from hands to mouth while eating, drinking, or smoking. Do not smoke, eat, or drink in 
any irrunediate work area. Avoid inhalation of vapor! 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
Storage Segregation: Store naphthalene in a cool, dry, well-ventilated area away from chemical incompatibles (see sect. 5). 
Special H andllng/Storage: Protect containers from physical damage. All bulk storage facilities must be built with an explosion-proof 
design. All containers used in shipping/transferring operations must be electrically grounded to prevent static sparks. Use monitoring 
equipment to measure the extent of vapor present in any storage facility containing naphthalene because of potential fire and explosion 

hazards. 
Comments: All operations with naphthalene must be done carefully to prevent accidental ignition of its flammable:lexplosive vapor. If 
the we&ther is warm, more naphthalene vapor forms and the potential for explosion increases. Do not smoke in any use or storage area! 

Transportation Data (49 CFR 172.101-2) 
DOT Shipping :\'arne: Naphthalene 
DOT Hazard Class: ORM-A 
IMO <:lass: 4.1 

Refer~nces: I, 2, 12, 73, 84-94, 103. PJI 

Judgments as to the suitability of information herein for purchaser's purposes are 
nec~sarily purchaser's responsibility. Therefore, although reasonable care has 
been wen in the preparation of such information, Genium Publishmg Corp. 
ell tends no warran!Jes, makes no representa!Jons and assumes no respons1b1lity 
as tC> the accuracy or suitability of such mfonnation for application to 
pur<:haser's intended purposes or for consequences of itJ use. 

Copynsh< C 1987 Oen1um Publi.slunc CCI'porauoa. 
Air! commercial use or reprodu,Cloo wilhout Cbe publ~r's ptrmis.tJon iJ prohibued 

DOT ID No. UN1334 
1:\-10 Label: Flammable Solid 
DOT Label: None 

I Approvals'~:·.;.,<,,~ _ 

i Indust. Hygiene/Sarety ~~~' 
I . 

Copynght ©November I, 1987 



Material Safety Data Sheet No. 625 

~p From Genium's Reference Collection p-NITROANILINE 
Genium Publishing Corporation 

1145 Catalyn Street Issued: November 1987 
Schenectady, NY 12303-1836 USA 

(518) 377-8855 
GENIUt.l PUBLISHING CORP. 

SECTION 1. MATERIAL IDENTIFICATION 24 

:\laterial ~arne: p-NITROANILINE 

~ Description (Origin/Uses): This material is used as an intermediate in the manufacture of dyes, antioxidants, 
pharmaceuticals, and pesticides. 

HMIS 
Other Designations: p-Aminonitrobenzene; 1-Amino-4-Nitrobenzene; 4-Nitroaniline; 4-Nitrobenzenaminc; H 3 
p-Nitrophenylaminc; C

6
H

6
N,0

2
; NIOSH RTECS No. BY7000000; CAS No. 0100-01-6 

F 1 R 1 

:\1anufacturer: Contact your supplier or distributor. Consult the latest edition of the R 3 1 4 
Chemica/week Buyer's Guide (Genium ref. 73) for a list of suppliers. PPG* s 3 

•see sect. 8 K 1 

SEC_Tl_O_N 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS 
p-Nitroaniline, CAS No. 0100-01-6 100 ACGIH TLV (Skin*), 1987-88 

N~ TLV-TWA: 3 mglm' 
I 

Q 
OSHA PEL (Skin*) 

8-Hr TWA: 1 ppm, 6 mgim' 

IDLH** Level: 300 mg/m1 

N0
2 Toxicity Data*** 

*This material can be absorbed through intact skin, which contributes to overall Rat, Oral, LD
50

: 750 mglkg 
exposure. Mouse, Oral, LD

50
: 8\0 mglkg • •Immediately dangerous to life and health 

***See NIOSH RTECS for additional data with references to mutagenic effects. 

SECTION 3. PH YSlCAL DATA 
Boiling Point: 637'F (336'C) Specific Gravity (H

2
0 = 1): 1.44 

Vapor Pressure at 20'C, mmHg: 0.00015 Melting Point: 293'F (146'C) 

Water Solubility at 18.5, wt. %: 0.08 % Volatile by Volume: ca 100% 
Vapor Density (Air = 1): 4.77 Molecular Weight: 138.14 Grams/Mole 

Appearance and Odor: Bright yellow crystals or powder; pungent, faint, amrnonialike odor. 

Comments: p-Nitroaniline is not soluble in water, but it is dissolved by alcohol and ether. 

SECTION 4. FIRE AND EXPLOSION DATA LO\VER UPPER 
Flash Point and Method Autoignition Temperature Flammability Limits in Air 

390'F (l99'C) 940'F (504'C) % bv Volume Not Listed Not Listed 
Extinguishing Media: Use carbon dioxide, dry chemical, foam, or water fog. Water or foam may cause frothing. Use water spray to cool 
fire-exposed tanks/containers. 
Unusual Fire/Explosion Hazards: This OSHA class IIIB combustible liquid is a slight fire hazard when exposed to heat, sparks, or 
open flame. Warning: In the presence of moisture it causes nitration (reacting with the N0

2 
molecular group) of organic materials resulting 

in spontaneous ignition. Like many organic materials in powder form, p-nitroaniline is capable of creating a dust explosion (refer to NFPA 
pamphlet No. 63, "'Prevention of Dust Explosions in Industrial Plants'"). When involved in a fire, p-nitroaniline emits toxic fumes of nitrogen 
oxides. 

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-
demand or positive-pressure mode. 

SECTION 5. REACTIVITY DATA 
p-Nitroaniline is stable. Hazardous polymerization cannot occur. 

Chemical lncompatibllltles: p-Nitroaniline is incompatible with strong oxidizing agents and moisture. The liquid will auack some 
forms of plastics, rubber, and coatings, so care is needed in the selection of safety and handling equipment such as respirators. 

Hazardous Products of Decomposition: Thermal decomposition or burning produces oxides of nitrogen, carbon monoxide, and/or 
carbon dioxide. 

Copyti&h< C I 91!7 G<:mum PubllOiunl Corpcnuon. 
Any commerc1al UK or reproduction Vtil)w)ul the publisher's permissioc Cs ptohlb1ted. 



No. 625 p-NITROANfUNE 11187 

SECTION 6. HEALTH HAZARD INFORMATION 
p-Nitroaniline is not listed as a carcinogen by the NTP, IARC, or OSHA. 
Summary of Risks: This material is toxic by ingestion, inhalation, and skin absorption. Overexposure by these routes may cause 
hypoxia (rc~uced lev~! of o.x?'gen in th~ blood) because of methemoglobinemia. Symptoms of exposure may include headache, cyanosis, 
weakness, dizzmess, rrntab1lity, drowsmess, and dyspnea (shortness of breath) because of methemoglobinemia. Severe exposure may 
cause unconsciousness and death. Warning: Symptoms may not appear until up to 4 hours after exposure. Contact with eyes causes 
corneal damage. Medical Conditions Aggravated by Long-Term Exposure: Workers with liver or kidney diseases should 
not be exposed to this material. Administer preplacement and annual medical exams emphasizing these organs' functions. Target 
Organs: Blood, heart, lungs, liver. Primary Entry: Inhalation, skin contact and absorption, eye contact. 
Acute Effects: Headache, eye and skill irritation, blue coloration of skin and lips (cyanosis), nausea and vomiting, muscular weak
ness, irritability and convulsions, increased pulse and respiratory rate. Smokers may be at increased risk of cyanosis because of a 
preexisting exposure ID tobacco smoke. Chronic Effects: Possible liver damage. 
FIRST AID 
Eye Contact: Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water for at least 15 
minutes. Skin Contact: Immediately wash the affected area with soap and water because of the increased exposure hazard from 
absorption. Inhalation: Remove victim to fresh air; restore and/or support his breathing as required. Keep him warm and quiet 
I ngestlon: Call a poison control center. Never give anything by mouth to someone who is unconscious or convulsing. If victim is 
responsive, give him an emetic such as two tablespoons of salt in a glass of warm water. Other sources recommend giving the victim 
several glasses of water to drink. 
GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt 
medical assistance for further treatment, observation, and support after first ald. 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
Spill/Leak: Notify safety personnel of large spills or leaks. Remove all sources of heat and ignition. Provide maximum explosion-proof 
ventilation. Evacuate the spill area and limit access to necessary personnel only. Remove leaking container to a safe place if it is safe to do 
so. Those involved in cleanup need protection against contact with the solid and inhalation of dust or vapor (see sect. 8). Shovel, scoop, or 
vacuum spilled material into a closable container for disposal. Use c:aution to avoid generating dust. After cleanup wash the spill area with 
soap and water and collect flushings and wastewater for disposal. Keep waste out of sewers, watersheds, and waterways. Preplan for 
emergency response. Waste Disposal: Consider reclamation, recycling, or destruction rather than disposal in a landfill. Contact your 
supplier or a licensed contractor for detailed recommendations. Follow Federal, state, and local regulations. 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000 Subpart Z) 
EPA Designations (40 CFR 302.4) 
RCRA Hazardous Waste, No. Ul38 
CERCLA Hazardous Substance, Reportable Quantity: 5000 lbs (2270 kg) 

SECTION 8. SPECIAL PROTECTION INFORMATION 
Goggles: Always wear protective eyeglasses or chemical safety goggles. Gloves: Always wear impervious gloves. 
Respirator: Use a NIOSH-approved respirator per the NIOSH Pocket Guide to Chemical Hazards (Genium ref. 88) for the maximum
use concentrations and/or the exposure limits cited in section 2. Follow the respirator guidelines in 29 CFR 1910.134. IDLH or unknown 
concentrations require an SCBA with a full facepiece operated in the pressure-demand or positive-pressure mode. Warning: Air-purifying 
respirators will not protect workers in oxygen-deficient atmospheres. Other Equipment: Make face shields, aprons, boots, and other 
appropriate protective clothing and equipment available; wear these when necessary to prevent skin contact Ventl:latlon: Install and 
operate general and local exhaust ventilation systems of sufficient power to maintain airborne levels of p-nitroanilin·e below the OSHA PEL 
standard cited in section 2. Safety Stations: Make eyewash stations and safety showers available in areas of us1: and handling. 
Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may absorb irritants, and all lenses concentrate them. 
Particles may cling to contact lenses and cause corneal injury. Do not wear contact lenses in any work areas. Remmre and launder 
contaminated clothing before wearing it again; clean material from shoes and equipment 
Comments: Practice good personal hygiene; always wash thoroughly after using this material. Keep this material off of your clothing and 
equipment Avoid transferring this material from hands to mouth while eating, drinking, or smoking. Do not smok1~, eat, or drink in any 
immediate work area. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
Storage Segregation: Store p-nitroaniline away from moisture and strong oxidizing agents. . . . . 
Special Handling/Storage: Store this material in a cool, dry, well-veutilated area aw;;y from sources of heat and 1gruuon. Avmd 
exposure to moist air. Protect containers from physical damage. . 
Engineering Controls In the Workplace: Ground and bond conveying equipment and storage conta~ers w~c:n tra~sfemn~ 
p-nitroaniline to prevent the possibility of a dust explosion. Any bulk storage system should hc::•c au explos.1on-rehe:f des1gn. MOisture 
contamination of storage facilities must be prevented. If applicable, consider storing this Il_latenal un.der a mtrogen .blanket . . 
Other Precautions: Practice good industrial hygiene when handling t~s ma~rial. A.v01d e;ei .• cr.atmg dust. E?lptl•:.d contamers ret~m 
product residues; handle them accordingly! Use extreme caution when usmg this matenal. Avo1d Jts contact With skin, eyes, or clothing. 
Do not taste or inhale it! 

Transportation Data (49 CFR 172.101-2) 
DOT Hazard Class: Poison B DOT Shipping Name: Nitroaniline DOT 1D No. UN1661 

IMO Class: 6.1 DOT Label: Poison IMO Label: Poison 

References: I, 2, 4, 5, 7, 8, 9, 12, 25, 34, 37, 38, 54, 63, 69, 73, 75, 81, 82,87-94. CRIPJI 

Judgments a.s to the SUitability of ioformatJOn here1n for pur.:haser"s purposes ate 

necessarily purchaser·s responstbility. Therefore, although reasonable care has 
llcen t.aken tn the preparation of such information, Genium Publishlng Corp. 
CAlends no warranties, makes no representations and assumes no responsibility 
as :o the accuracy or suitability of such informaion for application to 
purchaser·s intended purposes or for con~uences of its usc. 4 

Copyri&ht C 1987 Oenium PubliJit.in« ec.porotim. 
Any c.ommerc.ial use or rcproduclicm without the pubiiSber'l perm:iaico is ~titibited. 

Approvals ··:--.,, ~-~" , • • · · ~ ' I' 

lndust. Hygiene/Safe(~~, /)ii/!J GJ~ 
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Material Safety Data Sheet No. 628 

<§P From Genium's Reference Collection HEXACHLOROETHA~~ 
Genium Publishing Corporation 

1145 Catalyn Street Issued: November 1987 
Schenectady, NY 12303-1836 USA 

GE~UMPUBUS~NGCOR~ 
(518) 377-8855 

SECTION 1. MATERIAL IDENTIFICATION 24 
\faterial !\arne: HEXACHLOROETHANE 

~ Description (Origin/Uses): Used as a rubber vulcanizing accelerator, as a camphor substitute in celluloids, 
and in explosives. 

HMIS :\ ot Found 
Other Designations: Carbon Hexachloride; Ethane Hexachloride; Ethylene Hexachloride; H I 
1,1,1,2,2,2-Hexachloroethane; Hexachloroethylene; Perch1oroethane; C2Cl6 ; F 0 R 1 NIOSH RTECS No. Kl4025000; CAS No. 0067-72-1 

R 0 I 4 
;\fanufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicalweek PPG* s I 
Buyer's Guide (Gcnium ref. 73) for a list of suppliers. • See sect. 8 K 0 

SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS 
Hexachloroethane, CAS No. 0067-72-1 98 

ACGIH TLVs, 1987-88 
Cl Cl TLV-TWA: 10 ppm, =100 mglm' I I 

Cl- C- C- Cl OSHA PEL (Skin*) I ' 
Cl Cl 8-Hr TWA: I ppm, 10 mgim' 

NCI Carcinogenesis Bioassay Completed; Results Positive: Mouse Toxicity Data•• 
(NCITR NC!-CG-TR-68, 78) Rat, Oral, LDso: 6000 mg/kg 
NCI Carcinogenesis Bioassay Completed; Results Negative: Rat Mouse, Intraperitoneal, LDso: 4500 mg/kg 
(NCITR NCI-CG-TR-68, 78) 
Carcinogenic Review by !ARC 20, 467, 79: Animal Suspect IDLH*** Level: 300 ppm 
*This material can be absorbed through intact skin, which contributes to overall exposure. 
••consult N!OSH, RTECS, for additional data on reproductive and tumorigenic effects. 
•••Immediately dangerous to life and health. The ACGIH has proposed a TLV-TWA of 
I ppm, "' 10 mg/m'. 

SECTION 3. PHYSICAL DATA 
Vapor Pressure, 2o·c mm Hg: 0.22 Evaporation Rate (BuAc = 1): 0.6 
Water Solubility: 0.005 g/100 ml water Specific Gravity: 2.09 at68'F (20'C) 
Vapor Density (Air= 1): >1 

Appearance and Odor: Clear, colorless liquid; mild gasolinelike odor. 

Comments: Hexachloroethane sublimes directly without melting at 368.2.F (J86.8'C). The saturated air concentration is approximately 
670 to 700 ppm at 68'F (20'C). It is soluble in alcohol, toluene, benzene, chloroform, oil, and ether. 

SECTION 4. FIRE AND EXPLOSION DATA LOWE_R UPPER 
Flash Point and Method Autoignition Temperature Flammability Limits in Air Not Not 

Nonflammable Nonflammable %by Volume Applicable Applicable 

Extinguishing Media: If it can be done without risk, remove material from fire area. Hexachloroethane does not bum. Use a dry 
chemical, carbon dioxide, alcohol foam, water spray, or other appropriate extinguishing agent suitable for the surrounding fire. Use a water 
spray to cool fire-exposed containers, to flush spills away from exposures, and to protect men attempting to remove hexachloroethane from 
the fire area. 
Unusual Fire/Explosion Hazards: Hexachloroethane vapor is denser than air and can flow along surfaces to low-lying areas where 
it may become concentrated. 
Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepicce operated in the pressure-
demand or positive-pressure mode and full protective gear. 

SECTION 5. REACTIVITY DATA 
Hexachloroethane is stable. Hazardous polymerization cannot occur. 

Chemical Incompatibilities: This material is incompatible with strong oxidizing agents. Avoid reaction with strong alkalies and metals 
(hot iron, zinc, aluminum) that will produce spontaneously explosive chloroacetylencs from dehalogenation. 

Conditions to A void include elevated temperatures above 328'F (186'C) dnd direct physical contact with the previously listed chemically 
incompatible materials. 

Hazardous Products or Decomposition can include oxides of carbon, hydrogen chloride gas, and phosgene. Hydrogen chloride and 
phosgene gases are very toxic, corrosive, and dangerous. 

CopynJht 0 1987 Geruum Pubhslunl Corponation. 
Aoy c~cial usc or rcproducttan wtc.Mut the pubhsher's pemnssi.on • protubitcd. 
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SECTION 6. HEALTH HAZARD INFORMATION 
In the CurrenJ !nJelligence Bulletin of August 1978 (Genium ref. 31 ), NIOSH recommended that exposures to hexachloroethane be 
reduced to_ th~ lowest f~asible level because of its potential as a carcinogen. Hexachloroethane is considered to be carcinogenic by 
RTECS cntena, and 1t 1s reported to have cau~cd liver tumors in mice (sec NCITR NCI-CG-TR-68, 78). 
Summary of Risks: The acute inhalation hazard is expected to be low because of hexachloroethane's low vapor pressure. Exposure 
to high concentrations has shown narcosis in animals as well as central nervous system depression characterized by weakness, staggering 
gait, and muscle twitching. This ma!.i:rial is irritating to skin and mucous membranes. Medical Conditions Aggravated by 
Long-Term Exposure: None reported. Target Organs: Eyes. Primary Entry: Inhalation, eye and skin contacL 
Acute Effects: Eye irritation. Chronic Effects: Cancer. 
FIRST AID: Eye Contact. Immediately flush eyes, including under the eyelids, gently but thoroughly with pknty of running water 
for at least 15 minutes. Skin Contact. Immediately wash the affected area with soap and water because of the increased exposure 
hazard from absorption. Inhalation. Remove victim to fr.::sh air; restore and/or support his breathing as needed. Ingestion. Call a 
poison control center. Give victim 2 to 3 glasses of water to drink to dilute the material. Never give anything by mouth to someone who 
is unconscious or convulsing. 
GET ~tEDICAL HELP (I:\ PLA:"T, PARA\IEDIC, cm.ntU:\ITY) FOR ALL EXPOSURES. Seek prompt 
medical assistance for further treatment, observation, and support after first aid. 

Comments: "NIOSH recommends that !hexachloroethane) be tn:ated as a carcinogen" (Am. Ind. Hyg. Assoc. I. 4·J [March 1979]: 
A-46). Consider using an alternative chemical; if it is irreplaceable, minimize all possible contact with this material. 

SECTION 7. SPILL, LEAK, A[';D DISPOSAL PROCEDURES 
Spill/Leak: Noufy safety personnel of a hexac!lloroethanc spill or leak and implement containment procedures. Ckanup personno::l 
should use protection against inhalation of vapor. When ne.:cssary. contain sp1lls using an absorbent material such as dry sand or 
vermiculite (avoid raising dust). Mix well and place waste in an appropriate container for disposal. Flush trace residue with a lot of water. 
Do not flush waste to sewers or open waterways. Preplan for emergency response. 
Waste Disposal: Waste may be burned in an approved incinerator C{jUipped with an afterburner and scrubber. Consider reclamation, 
recycling, or destruction rather than disposal in a landfill. Contact your supplier or a licensed contractor for detailed recommendations. 
Follow Federal, state, and local regulations. 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000 Subpar!. Zi 
EPA Designations (40 CFR J0:!.4) 
RCRA Hazardous Waste, No. Ul31 
CERCLA Hazardous Substance, Reportable Quantity: 1 lb (0.454 kg) 

SECTION 8. SPECIAL PROTECTION INFORMATION 
Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear a full faceshield as a 
supplementary protective measure. Gloves: Wear impervious rubber gloves. Respirator: Use a NIOSH-approved respirator per the 
NIOSH Pocket Guide to Chemical Hazards (Genium ref. 88) for the maximum-usc concentrations and/or the exposure limits cited in 
section 2. At any detectable concentration of hexachloroethane N!OSH recommends an SCBA with a full facepiCCI: operated in the 
pressure-demand or positive-pressure: mode. Follow the respirator guidelines in 29 CFR 1910.134. Warning: Air-purifying respirators 
will not protect workers in oxygen-deficient atmospheres. 
Ventilation: Install and operate general and local exhaust ventilation systems of sufficient power to maintain airborne levels of 
hexachloroethane below the legislated OSHA PEL cited in section 2. Local exhaust fume hoods should have a minimum face 
velocity of 100 lfm (linear feet per minute). A local exhaust ventilation system should be the primary removal system as dispersion of the 
contaminant into the general work area is eliminated. Safety Stations: Make eyewash stations. washing facilities, and safety showers 
avrulable in areas of use and handling. Contaminated Equipment: Contact lenses pose a special hazard; soft l•!nses may absorb 
i ·itants, and all lenses concentrate them. Do not wear contact lenses in any work area. Comments: Practice good personal hygiene. 
l<.eep this material off of your clothes and equipment. Avoid transferring this material from hands to mouth while <:ating, drinking, or 
smoking. Do not smoke, eat, or drink in any immediate work area. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
Storage Segregation: Store hexachloroethane in tightly closed containers in a cool. dry, well-ventilated area away from oxidizing 
agents and sources of heat and ignition. Protect containers from physical damage. 
Engineering Controls in the Workplace: Maintain engineering systems and standard operating procedures that minimize contact 
with this material to the greatest possible extent. 
Comments: Do not take hexachloroethane home or out of your work area on your clothes or equipment Avoid breathing vapors or 
contact with skin, eyes, or clothing. Wash thoroughly after handling and before eating, drinking, smoking, or using the toilel 

Transportation Data (49 CFR 172.101-2) 
DOT Hazard Class: ORM-A DOT Shipping 1\'ame: Hexachloroethane DOT ID ~o. NA9037 

References: 2, 4, 5, 6, 10. 12. 14, 30, 31, 47. 73, 87-94. CK!PJI 

Judgments as to the suitability of mformat10n herein for ?crchc.scrs pur?OSCS are 
necessanly purchaser's responSibility. Th•,refore, although rca.•onabie care has 
been taken in the preparotion of such informat:on, Gem urn Puhhshing Corp. 
extends no warranties, makes no representatiOns and assumes no rc.<ronsibillty 
as to the accuracy or suitability of such ir.fonnat1on ior applicatiOn to 
purchaser's mtended purposes or for consequences of its usc. 

Copyright e 191!7 Gen1wn 1'\ibh.V.Ull Corpo,..lion. 
Airy c.ommcrci.al UIC or rt~oducllon w1thout ~ publllhcr" pcrmi!.!IOO ll proi'Hblt.tct 

1 Indust. Hygi~ne/Safety . );/~;.) .;j~ 
·; il)l J, .r '.--.-· -/ '~I,J/ l1 1\ ' ' . -.' I • 3 1 Medical Review 

Copynght ©November I, 1987 ' 



Material Safety Data Sheet No. 636 

<iP From Genium's Reference Collection MESITYLENE 
Genium Publishing Corporation 

1145 Catalyn Street Issued: November 1987 
Schenectady, NY 12303-1836 USA 

GENIUM PUBLISHING CORP. 
(518) 377-8855 

SE<. 'liON 1. MATEHIAl ID~N_'llFll ATION 24 
Material Name: MESITYLENE 

~ Description (Origin/Uses): Used as a raw material in chemical synthesis and as an ultraviolet swbilizcr. 

Other Designations: 1,3,5-Trimcthylbenzenc; 1,3,5-Trimcthyl Benzol; TMB; sym-Trimcthylbcnzcnc; HMIS 
C

9
H

11
; NIOSH RTECS No. DC3220000; CAS No. 0108-67-8 

H 1 

Manufacturer/Supplier: Contact your supplier or distributor. Consult the latest edition of the F 2 R 1 
Chemica/week Buyers' Guide (Genium. ref. 73) for a list of suppliers. R 0 I 3 

PPG* s 2 
*See sccL 8 K 2 

SECTION 2. INGREDIENTS AND HAZARDS o/o EXPOSURE LIMITS 
Mesitylene, CAS No. 0108-67-8 ca 100 ACGIH TLV, 1987-88 

TLV-TWA: 25 ppm,!25 mglm3 

CH
3 I Toxicity Data• 

0 Human, Inhalation, TCL.o: 10 ppm 

CH
3 

CH
3 

*See NIOSH, RTECS, for additional data. 

SECTION 3. PHYSICAL DATA 
Boiling Point: 328.3 'F (164.6'C) Specific Gravity (H,O = 1): 0.8652 
Vapor Pressure at 20'C, mm Hg: 1.86 :\lelting Point: -48.6'F (-44.8'C) 
Water Solubility: Negligible % Volatile by Volume: ca 100 
Vapor Density (Air= 1): 4.15 :'\lolecular Wei~:ht: 120.19 Grams/Mole 
Evaporation Rate: Not Found 

Appearance and odor: A clear, colorless liquid; peculiar aromatic odor. 

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER 
Flash Point and Method Au.toignition Temperature Flammability Limits in Air Not 

112"F (44 'C) TCC 970'F (52\'C) %by Volume (Calculated) 1.47% Found 
Extinguishinl: Media: Usc dry chemical, foam, carbon dio;r~idc, or water rog. Do nOL usc a solid stream of water because lhe stream will 
scatter the fire and spread it. Usc water spray to cool fire-exposed tanks/containers and to disperse vapors. 

Unusual Fire/Explosion Hazards: This OSHA class II combustible liquid is a moderate fire hazard when exposed to heat, sparks, or 
open flame. It can react vigorously with oxidizing materials. Wurnin~:: When mcsitylene is healed, iL~ vapors may fonn explosive mixtures 
with air. 

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiccc operated in the pressure-
demand or positive-pressure mode. 

SECTION 5. REACTIVITY DATA 
Mesitylene is stable in closed containers at room temperature under normal st.oragc and handling conditions. It docs not undergo hazardous 
polymerization. 

Chemical Incompatibilities: Mcsitylcnc is incompatible with strong oxidizing agents. 

Conditions to Avoid: Prevent contact with heat, sparks, and open name. 

Hazardous Products of Decomposition: Thermal decomposition or burning may produce carbon dioxide and/or carbon monoxide. 

Copyn1ht C 1987 Ocruum Publtshul& Corpontt1on. 
Any c;.ommerc.W usc or rcprod.uc.uon wn.hou\ U\c p'r.lbll~hu's pcrm1s~tun " protubJtcli. 



No 636 MESITYLENE 11187 

~S~E~C~T~IO~N~6~·~H~E~A~L~T~H~H~A~Z~A~R~O~I~N~F~O~R~M~A~T~H~)N~-------------------------J 
Mesitylene is not listed as a carcinogen by the NTP, IARC, or OSHA. 

Su~mary of Rl~ks: Mesitylene vapor is somewhat unpleasant and may cause irriwtion of the eyes, nose, and throal Overexposure 
to h1g~ c?n~entral!ons o~ vapor IT,lay c~use narcoSlS and centra.! nervous system dcprcsswn. The liquid is irritating to the eyes and may 
cause liTI~_l!on of the skin, espec1ally 1f contact 1s repeated or prolonged. Warning: Aspiration of liquid into lungs can cause chemical 
pneumomt1s. 
Medical Conditions Aggravated by Long-Term Exposure: None rc:ported. Target Organs: Central nervous system. 
Primary Entry: Inhalation, skin and eye contact. Acute Effects: Central nervous sy>tcm depression, skin and eye irritation. 
Chronic Effects: None reported. 

FIRST AID: ~ye Con tact. ,Immediately flush eyes, including under the eyelids, gently but thoroughly wi1b plenty of running water 
for at least 15 mmutes. Skin Contact. lmmed1atcly wash the affected area w1th soap and water. Inhalation. Remove victim to 
fresh air; restore and/or support his breathing as needed. 
Ingestion. Call a poison control center. Never give anything by mouth to someone who is unconscious or convulsing. If the victim is 
responsive, give him one or two glasses of milk or water to drink. Do not induce vomiting because of possible aspiration hazards. 

GET MEDICAL HELP (IN PLANT, PARAMEDIC, C0:\1:\tu:\ITY) FOR ALL EXPOSURES. Seek prompt 
medical assistance for further treatment, observation, and support after first aid. 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
Spill/Leak: Notify safety personnel of large mesitylene spills or leaks. Remove all sources of heat and ignition. Provide maximum 
explosion-proof ventilation. Evacuate the spill area and limit access to necessary personnel only. Remove leaking containers to a safe 
place, if feasible. Those involved in cleanup need protection against contact with liquid and inhalation of vapor (see sect. 8). Absorb small 

spills with paper toweling or venniculite. Contain large spills and collect them, if feasible, or absorb them with an inert material such as 
sand, earth, or venniculite. Place waste liquid or absorbent into closable containers for reclamation or disposal, using nonspark.ing tools. 
Water spray may be used to flush spills away from sensitive exposures. Keep waste out of sewers, watersheds, or waterways. 

Waste Disposal: Consider reclamation, recycling, or destrllction ral11er than disposal in a landfill. Contact your supplier or a licensed 
contractor for detailed recommendations. Follow Federal, state, and local regulations. 

~---------------------------------------------------------------------------SECTION 8. SPECIAL PROTECTION INFORMATION 
Goggles: Always wear protect1ve eyeglasses or chemical safety goggles. Gloves: Wear impervious gloves. 
Respirator: Use a NIOSH-approved respirator per the NIOS/1 Pocket Guide to Chemical Hazards far the maximum-
use concentrations and/or the exposure limits cited in section 2. Follow the respirator guidelines in 29 CFR 1910.134. IDLH or unknown 
concentrations require an SCBA, full facepiece, and pressure-demand/positive-pressure modes. Warning: Air-purifying respirators 
will no! protect workers in oxygc:n-deficient atmospheres. Ven tllatlon: Install and operate ventilation sys.tems of sufficient 
power to maintain airborne levels of mesitylene below the cited exposure limit set by the ACGlH in section 2. 
Safety Stations: Make eyewash stations, washing facilities, and safety showers available in areas of use and. handling. 
Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may absorb irritants, and all knses concentrate them. 
Remove and launder contaminated clothing before wearing it again; clean material from shoes and equipment. 
Comments: Practice good personal hygiene. Keep material off of your clothing and equipment. Avoid transferring material from hands 
to mouth while eating, drinking, or smoking. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
Storage Segregation: Store mesitylene in closed containers in a cool, dry, well-ventilated area away from oxidizing agents, heat, 

sparks, and open flame. . . . . 
Special Handling/Storage: Storage area must meet OSHA requirements for class II combust1ble hqu1ds. Protect contamers from 
physical damage. . . . . . 
Engineering Controls In the Workplace: All bulk storage facil1L1es must have an explos10n-proof des1gn. Ground and bond metal 
containers and equipment when transferring them to prevent static sparks. 
Other Precautions: Do not smoke in areas where this material is handled or stored. Emptied containers retain product residues; handle 
them accordingly! 
Transportation Data (49 CFR 172.101·2) 
DOT Shipping Name: 1,3,5-Trimethylbenzcne 
DOT Hazard Class: Flammable Liquid 
IMO Class: 3.3 

References: 1, 2, 5, 7, 9, 12, 37, 59, 73, 81, 82, 84-94, 103. CRIPJl 

Judgments as to the suitability of information herein for purch.scr"s purposes are 
necessarily purchaser's responsibility. Therefore, •!though reasonable care: has 
been !lien in the preparation of such information, Gcnium Publishing Corp. 
eAtends no warranties, makes no rcprescnl.ations il!ld assumes no rcsponsll)lhty 
as to the accu!2Cy or suitability of such informa1.1on for application to 
purchaser's mtended purposes or for consequences of 1ts use. ~ 

Copyri&bl C 1987 GeniWD Publi.tnn& Corporauon. 
Arty comnvrc:ialllK or rep-oduc:uon Wl.l.hout U1c publl.lher'l pumis.sion 11 prohJbll£d. 

DOT ID No. UN2325 
1:\-10 Label: Flammable Liquid 
DOT Label: Flammable Liquid 

Copynght © November 1, 1987 



Material Safety Data Sheet No. 648 

eiP From Genium's Reference Collection BROMOFORM 
Genium Publishing Corporation 

1145 Catalyn Street Issued: April 1988 
Schenectady, NY 12303-1836 USA 

(518) 377-8855 
GENIUM PUBLISHING CORP. 

SECTION 1. MATERIAL IDENTIFICATION 25 

Material Name: BROMOFORM 0 Description (Origin/Uses): Used to make high-density liquids for petrographic analysis; used as a chemical 
intermediate and a solvent. Not Found 

HMIS 
Other Designations: Tribromomethane; CHBr1; NIOSH RTECS No. PB5600000; CAS No. 0075-25-2 H 2 

F 0 R 1 
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemica/week R 0 I 4 
Buyers' Guide (Genium ref. 73) for a list of suppliers. PPG• s 2 

•See sect. 8 K 0 

SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS 
Bromoform, CAS No. 0075-25-2 Ca 100 OSHA PEL (Skin*) 

8-Hr TWA: 0.5 ppm, 5 mg/m1 

Br 
I ACGIH TLV (Skin*), 1987-88 

Br- C- H TL V-TWA: 0.5 ppm, 5 mg/m1 

I 
Br Toxicity Data•• 

Rat, Oral, LD~: 1147 mglkg 
Rat, Inhalation, LCLD: 45 g/m1 (4 Hrs) 

•This material can be absorbed through intact skin, which contributes to 
overall exposure . 
.. See NIOSH, RTECS, for additional data with references to tumorigenic and 
mutagenic effects. 

SECTION 3. PHYSICAL DATA 
Bolling Point: 302"F (150'C) Molecular Weight: 253 Grams/Mole 

Melting Point: 48.2'F (9'C) Vapor Pressure: 5 Torrs at 68'F (20'C) 

Water Solubility: Slight Specific Gravity (H 20 = 1): 2.89 at 68'F (20'C) 

Appearance and Odor: A colorless, heavy liquid; similar to chloroform in odor and taste. 

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER 
Flash Point and Method Autoignition Temperature Flammability Limits in Air 

• • %by Volume • • 
Extinguishing Media: •Bromoform does not burn. Use agents that will put out the surrounding fire. 

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-
demand or positive-pressure mode. 

SECTION 5. REACTIVITY DATA 
Bromoform is stable in closed containers at room temperature under normal storage and handling conditions. It does not undergo hazardous 
polymerization. 

Chemical Incompatlbllltles: This material is incompatible with strong alkalies such as lithium and sodium-potassium alloys. 

Conditions to A void: Avoid direct contact with incompatible chemicals. 

Hazardous Products or Decomposition: When heated to decomposition, bromororm readily emits highly toxic gases such as carbon 
monoxide (CO), hydrogen bromide (HBr), and oxides of bromine (BrO.). 

Copyn&ht e 1988 Geruum Publiltnna Corpont!oa. 
Ally <OIIliD<r<ial UK or reproducuoa witboullh< publialla'a pmllilliOc il proltibiled. 
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SECTION 6. HEALTH HAZARD INFORMATION 
Bromoform is not listed as a carcinogen by the NTP, IARC, or OSHA. 

Sum mary or Risks: ln~alation of bromo_form_vapor causes irritation of the upper respiratory tract (URT). It can be absorbed through 
the skin, lungs, and the hrungs of the gastromtestmal (Gl) tract. Possible liver and kidney damage are health concerns associated with 
this liqutd. It depresses the central nervous system (CNS); if the exposure is severe enough, narcosis and coma can occur. 
Medical Conditions Aggravated by Long-Term Exposure: Existing problems with the CNS, kidneys, liver, and the lungs may 
be worsened by exposure to bromoform; administer pre placement and periodic medical exams emphasizing their functions. 
Target Organs: CNS, liver, kidneys, lungs, skin, and eyes. Primary Entry: Inhalation, skin absorption/contact. 
Acute Effects: Irritation of the skin, eyes, and URT; CNS depression. Chronic Effects: None reported. 
FIRST AID 
Eyes: Immediately flush eyes, including under the eyelids, gently bUJ: thoroughly with plenty of running water for at le-ast 15 minutes. 
Skin: Immediately wash the affected area because of increased hazard from absorption. 
Inhalation: Remove the exposed person to fresh air; restore and/or support his or her breathing as needed. 
Ingestion: Never give anything by mouth to someone who is unconscious or convulsing. Do not induce vomiting unless directed to do 
so by a physician. 

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt 
medical assistance for further treatment, observation, and support after first aid. 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
Spill/Leak: Notify safety personnel, evacuate all nonessential personnel, and provide maximum possible ventilation. Cleanup personnel 
must have protection against contact with and inhalation of vapor (see ·;ect. 8). Clean up bromoform spills with an absorbent such as sand 
or vermiculite and place waste into containers for disposal. 
Waste D lsposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal, state, and local 
regulations. 

OSHA Designations 
Air Contaminant (29 CFR 1910.1000 Subpart Z) 
EPA Designations (40 CFR 302.4) 
RCRA Hazardous Waste, No. U225 
CERCLA Hazardous Substance, Reportable Quantity: 100 lbs (45.4 kg) 

SECTION 8. SPECIAL PROTECTION INFORMATION 
Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, consider wearing a full face shield 
as a supplementary protective measure. Follow the eye- and face-prot1:ction guidelines in 29 CFR 1910.133. Respirator: Wear a 
NJOSH-approved respirator per the NIOSH Pocket Guide to Chemical Hazards for the maximum-use concentrations and/or the exposure 
limits cited in section 2. Follow the respirator guidelines in 29 CFR 1910.134. For emergency or nonroutine use (e.g., ,~leaning reactor 
vessels or storage tanks), wear an SCBA with a full facepiece operated in the pressure-demand or positive-pressure mode. Warning: Air
purifying respirators will not protect workers in oxygen-<ieficient atmospheres. Other: Wear impervious gloves, boots, aprons, etc., as 
required by the specific work environment to prevent skin contact Ventilation: Install and operate general and local ventilation 
systems that are powerful enough to maintain airborne levels of bromoform below the OSHA PEL standard cited in section 2. 
Safety Stations: Make eyewash stations, washing facilities, and safety showers available in areas of use and handling. 
Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them. Do 
not wear contact lenses in any work area, 
Comments: Practice good personal hygiene; always wash thoroughly after using this material. Avoid transferring it from your hands to 
your mouth while eating, drinking, or smoking. Do not eat, drink, or smoke in any work area. A void inhalation of bromoform vapor. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
Storage/Segregation: Store bromoform in closed containers in a cool, dry, well-ventilated area away from strong alkalies like lithium, 
sodium, and potassium. Protect these containers from physical damage. 

Comments: Avoid skin contact with liquid bromoform or inhalation of its vapor. 

Transportation Data (49 CFR 172.101-2) 
DOT Shipping Name: Bromoform DOT Label: Poison 
DOT 1D No. UN2515 DOT Class: Poison B 

IMO Class: 6.1 
IMO Label: SL Andrew's Cross (X)* 

*Harmful - Stow away from Foodstuffs (IMO Label, Materials of Class 6.1 Packaging Group III). 

References: 1, 2, 12, 73, 84-94, 100, 103. 

JudgmentJ as to the suitabrhty of infonnauon herein for purchaser's purposes m Prepared by PJ Igoe, BS 
necessarily purchaser's responsibility. Therefore, although ruaollable ~ hu 1---:...-------------:-:--·-=:::::-:-------1 
been t.aken rn the preparation of such infonnabon, Genium Publishing Corp. Industrial Hygi~ne Review: DJ Wilson, CIH 
extends no warranues, makes no reprcsen~ona and usumes no responsibility 
as to the accuracy or suitability of such rnfonnaron for applicaJJon to Medical Review: MJ Hardies, MD 
purchaser's intended purposes or for consequences or itJ use. 11 

Copyrillll C 1988 Ocnium Publisltinl Corporatica. 
Any commercLII uK en reproductioa W11bout the publillxr's pcrmislroa il prohibiled. 



Material Safety Data Sheet 
from Genium's Reference Collection 

Genium Publishing Corporation 

No. 676 

BENZALDEHYDE 

1145 Catalyn Street 
Schenectady, NY 12303-1836 USA liP Issued: November 1988 

(518) 377-8855 
GENIUM PUBUSHING CORP. 

SECTION 1. MATERIAL IDENTIFICATION 
Material Name: BENZALDEHYDE 

Description (Origin/Uses): Used in the manufacture of dyes, perfumes, cinnamic and mandelic acids; 
also used as a solvent and as a synthetic flavoring agent. 

Other Designations: Artificial Almond Oil; Benzene Carbaldehyde; Benzenecarbonal; 
Benzoic Aldehyde; C)I,CHO; CAS No. 0100-52-7 

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicalweelc 
Buyers' Guide (Genium ref. 73) for a list of suppliers. 

HMIS 
H 2 
F 2 
R 0 
PPG* 
•see sect. 8 

NFPA 

R 1 
I -
s 2 
K 2 

SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS 
Benzaldehyde, CAS No. 0100-52-7 

•See NIOSH, RTECS (CU4375000), for additional data with references to 
irritative and mutagenic effects. 

SECTION 3. PHYSICAL DATA 
Bolling Point: 354'F (l79"C) 
Melting Point: -69.7"F (-56.5"C) 
%Volatile by Volume: Ca 100 
Vapor Density (Air= 1): 3.7 

Ca 100 OSHA PEL 
None Established 

ACGIH TLV, 1988-89 
None Established 

NIOSH REL 
None Established 

Toxicity Data• 
Rat, Oral, LDS): 1300 mglkg 
Mouse, Oral, LDs:>: 28 mg!kg 

Molecular Weight: 106 Grams/Mole 
Solubility ln Water(%): Insoluble 
Specific Gravity (H

2
0 = 1): 1.1 

27 

Appearance and Odor: A strongly refractive liquid that gradually yellows during prolonged storage; characteristic odor of the volatile oil 
of almond; burning, aromatic taste. 

Comments: Benzaldehyde FPC denotes a grade of benzaldehyde that is free from chlorine contamination. 

SECTION 4. FIRE AND EXPLOSION OAT A 
Flash Point 145'F (63'C) I Autoignition Temperature: 37'F (192.C) I LEL: Not Found I VEL: Not Found 

Extinguishing Media: Use water spray, dry chemical, foam, or carbon dioxide to extinguish benzaldehyde frres. Use water spray to cool 
frre-exposed containers, to disperse the vapor generated by an unignited benzaldehyde leak or spill, and to flush unignited spills away from 
sources of ignition. 

Unusual Fire or Explosion Hazards: Benzaldehyde vapor is almost four times as dense as air (see sect. 3), so it can quickly collect in low
lying, confined rooms. Eliminate sources of ignition, particularly in these areas where explosive air-vapor mixtures can form. This also serves 
to prevent a dangerous flashback to the original liquid source of the benzaldehyde vapor. 

Special Fire-nghtlng Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand 
or positive-pressure mode. 

SECTION 5. REACTIVITY DATA 
Stablllty!Poiymerlzatlon: Benzaldehyde is stable in closed, airtight containers during routine operations at room temperature. 
Hazardous polymerization cannot occur. 

Chemical Incompatibilities: Benzaldehyde reacts dangerously with performic acid (Genium ref. 84). 

Conditions to Avoid: Prevent exposing benzaldehyde to sources of ignition such as open flame, lighted tobacco products, steam lines, and 
sparks. 

Hazardous Products or Decomposition: Benzaldehyde frres can produce toxic gases such as carbon monoxide (CO). 

Comml!nts: Benzaldehyde slowly oxidizes in air to benzoic acid. 

Cof'Yrilbl 0 1981 Ocai1lm l'llbliabUJ& Corporllioa 
luJ.y <anma:<ial - or reprocl11<1i<xl Wllboullbo P"bll&bds pamJooioD it problllill<l 
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SECTION 6. HEALTH HAZARD INFORMATION 
Carcinogenicity: Benzaldehyde is not listed as a carcinogen by the NTP, IARC, or OSHA. 
Summary or Risks: Benzaldehyde acts as a local anesthetic; however, skin and eye contact result in irritation. Small oral doses of this 
liquid cause depression of the central nervous system (CNS). Inhalation of high concentrations of benzaldehyde vapor can cause narcosis and 
convulsions. Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Skin, eyes, and the CNS. 
Primary Entry: Inhalation, skin contact Acute EfTects: Irritation to the mouth, throat, eyes, and skin. Mild irritation to the lungs and GI 
tract causing nausea and abdominal pain. Higher doses bring about narcotic-like effects, and convulsions and paralysis may occur after heavy 
exposure. Chronic Effects: May cause kidney damage; contact dermatitis may develop. FlRST AID: Eyes. Immediately flush eyes, 
including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 minutes. Skln. Rinse the affected 
area with flooding amounts of water, then wash it with soap and water Inhalation: Remove the exposed person to fresh air; restore and/or 
support his or her breathing as needed. Have qualified medical personnel administer oxygen as required. Keep exposed person warm and at 
rest untll medical help is available. Ingestion. Unlikely because benzaldehyde has a burning aromatic taste. Gastric lavage may be preferred 
to emesis. Get medical help (In plant, paramedic, community) for aU exposures. Seek prompt medical assistance for further treatment., 
observation, and support after first aid. 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
SpUI!Leak: Notify safety personnel, evacuate unnecessary personnel, and eliminate sources of ignition. Cleanup personnel must use 
nonsparking tools and equipment Cleanup personnel should have appropriate respiratory protection (see secl 8). Absorb the spilled 
benzaldehyde on vermiculite, sand, or earth, and place it into closable containers for disposal. Waste Disposal: Contact your supplier or a 
licensed contractor for detailed recommendations. Follow Federal, state, and local regulations. 

OSHA Designations 
Air Contaminant (29 CFR 1910.1000 Subpart Z): Not Listed 
EPA Designations (40 CFR 302.4): Not Listed 

SECTION 8. SPECIAL PROTECTION INFORMATION 
Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing of benzaldehyde is possible .. wear a full face 
shield. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Follow OSHA respirator regulations 
(29 CFR 1910.134). For emergency or nonroutine operations (leaks or cleaning reactor vessels and storage tanks), wear an SCBA. 
Warning: Air-purifying respirators will not protect workers in oxygen-deficient atmospheres. Other: Wear impervimtS gloves, boots, 
aprons, gauntlets, etc., to prevent repeated or prolonged skin contact with benzaldehyde. VentllatJon: Install and operate general and local 
maximum ventilation systems powerful enough to maintain airborne levels of this material that will not interfere with workers' safety, 
comfort, or productivity. Local exhaust ventilation is preferred because it prevents dispersion of the contaminant into the general work area 
by eliminating it at its source. Consult the latest edition of Genium reference 103 for detailed recommendations. Safety Stations: Make 
emergency eyewash stations, safety/quick-drench showers, and washing facilities available in work areas. Contamlnat:ed Equipment: Con
tact lenses pose a special hazard; soft lenses may absorb irritants, and all lenses concentrate them. Do not wear contact lenses in any work 
area. Remove contaminated clothing and launder it before wearing it again; clean this material from your shoes and eq uipmenL 
Comments: Practice good personal hygiene; always wash thoroughly after using this material and before eating, drinking, smoking, using 
the toilet, or applying cosmetics. Keep ir. off your clothing and equipment Avoid transferring it from your hands to your mouth while eating, 
drinking, or smoking. Do not eat, drink, or smoke in any work area. Do not inhale benzaldehyde vapor. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
Storage/Segregation: Store benzaldehyde in closed, airtight containers in a cool, dry, well-ventilated area away from oxidizing materials 
and acute fire hazards. Special Handling/Storage: A first-in, first-out inventory storage system may prove useful if discoloration of the 
benzaldehyde is unacceptable. 

Transportation Data (49 CFR 172.10l-2) 

DOT Shipping Name: Benzaldehyde 
DOT Hazard Class: Combustible Liquid 
ID No. NA1989 

References: I, 6, 84-94, 116, 117. 

Judgments u to the swtabthty of information herein for purt:haser"s putpQSeS are 
necesiWily purchuer's responsibility. Therefo~. althoogh reasonable care has 
been taken in the prepar31.ion of such infonnallon, Genium Publishing Corp. 
extends no warranties, makes no ~presen~ons and assumes no responsibility 
u to the accuracy or suitability of audl infollTU!lion for application to 
purclwer'a intended purpose~ or for comequences of its 111e. 

Copyrilbl C 1988 0en1am l'llbliobin& Corpontioa 
IUiy coao:aercial ... a rr:pro:luoliDD wilboutlbo publilbcr'• ptrmiJoioa il probibiCed 

I Prepared by PJ Igoe, BS 

Industrial Hygiene Review: DJ Wilson, CIH 

Medical Review: W Silverman, MD 



Material Safety Data Sheet No. 677 

~p from Genium's Reference Collection 1, 1,2,2-TETRACHLOROETHANE 
Genium Publishing Corporation 

1145 Catalyn Street Issued: November 1988 Schenectady, NY 12303-1836 USA 
(518) 377-8855 GEHIUitl PUBUSHIHG CORP. 

SECTION 1. MATERIAL IDENTIFICATION 27 
Material Name: 1,1,2,2-TETRACHLOROETHANE 

~ Description (Origin/Uses): Used as a solvent primarily for cleaning and extraction procedur~s and as a chemi~al 
intermediate in the manufacture of trichloroethylene and tetrachloroethylene; and as an analytic reagent by texlile 
manufacturers in polymer characterization tests. Genlum 

Other Designations: Acetylene Tetrachloride; sym-Tetrachloroethane; CHC~CHC~; CAS No. 0079-34-5 HMIS 
H 2 R 1 

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemica/week F 0 I 4 
Buyers' Guide (Genium ref. 73) for a list of suppliers. R 0 s -

PPG* 
•See sect. 8 K -

SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS 
1,1,2,2-Tetrachloroethane, CAS No. 0079-34-5 Ca 100 OSHA PEL (Skin*) 

8-Hr TWA: 1 ppm, 7 mg/m1 

ACGIH TLV (Skin*), 1988-89 
TLV-TWA: 1 ppm, 7 mg/m1 

Toxicity Data•• 
*This material can be absorbed through intact skin, which contributes to overall Human, Oral, TDLo: 30 mglkg 
exposure. Human, Inhalation, TCLo: 1000 mg/m1 (30 Mins) 
usee NIOSH, RTECS (Kl8575000), for additional data with references to Rat, Oral, LD

50
: 800 mg!kg 

reproductive, tumorigenic, and irritative effects. 

SECTION 3. PHYSICAL DATA 
Boiling Point: 295'F (l46'C) Molecular Weight: 168 Grams/Mole 

Melting Point: -47'F (-44"C) SoiubiUty In Water(%): Insoluble 

% Volatfle by Volume: Ca 100 Specific Gravity (H
1
0 = 1): 1.58658 at 77'F (25"C) 

Vapor Pressure: 6 Torrs at 77'F (25"C)* 

Appearance and Odor: A colorless, nonflammable, heavy, mobile liquid; sweetish, suffocating, characteristic chloroform odor. The odor 
recognition threshold is reported to be less than 3 ppm. 

• At 77'F (25'C) the concentration of 1,1 ,2,2-tetrachloroethane in saturated air is approximately 7900 ppm. 

SECTION 4. FIRE AND EXPLOSION DATA 
Flash Point• I Autoignition Temperature• ILEL* I UEL* 

Extinguishing Media: •1, 1,2,2-Tetrachloroethane does not burn. Use extinguishing agents that will put out the surrounding fire. Unusual 
Fire or Explosion Hazards: None reported. Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with 
a full facepiece operated in the p~ssure-demand or positive-pressure mode to protect against the effects of the nearby flre. 

SECTION s. REACTIVITY DATA 
StabU!ty/Polymerizatlon: 1,1,2,2-Tetrachloroethane is stable in closed containers during routine operations at room temperature. 
Hazardous polymerization cannot occur. Cbemlcallncompatibllltles: Hazardous reactions between 1,1,2,2-tetrachloroethane and 2,4-
dinitrophenyl disulfide, nitrogen tetroxide, chemically active metals such as potassium; and strong caustics such as potassium hydroxide, 
sodium, sodium-potassium alloy, hot iron, aluminum, and zinc in the presence of steam are reported. Conditions to Avoid: Prevent 
exposure to the incompatible chemicals listed above. Contact with water causes appreciable hydrolysis that will degrade and decompose this 
liquid. Hazardous Products or Decomposition: Thermal-oxidative degradation of 1, 1,2,2-tetrachloroethane can produce highly toxic gases 
such as carbon monoxide (CO) and oxides of chlorine (ClOJ 

SECTION 6. HEALTH HAZARD INFORMATION 
Carcinogenicity: NIOSH lists 1,1,2,2-tetrachloroethane as a carcinogen. 
Summary of Risks: 1, 1,2,2-Tetrachloroethane is absorbed through intact skin in significant amounts; one human fatality has been attrib-
uted to this route of exposure. This liquid is considered to be one of the most toxic of the common chlorinated hydrocarbons, particularly 
with respect to the liver. Severely acute exposure causes depression of the central nervous system (CNS}, which can cause death within 12 
hours. Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Skin, eyes, respiratory system, 
CNS, gastrointestinal system, liver, and kidneys. Primary Entry: Inhalation, skin contact/absorption. Acute Effects: The initial symp-
toms of exposure arc lacrimation, salivation, and irritation of the nose and throat; continued exposure can lead to nausea, vomiting, and 
narcosis. Also, low blood pressure and cardiac rhythm abnormalities; respiratory depression; nausea, vomiting, bums of the esophagus, 
and diarrhea; and anesthesia with dizziness leading to loss of consciousness and coma; plus possible transient liver and kidney changes. 
Cbronk Effects: The two sets of manifestations are (l) malaise, drowsiness, decreased appetite, then nausea and retching, a btd taste in 
the throat, constipation, headache, pale stools, jaundice, and dark urine, as well as mental confusion, stupor, and coma; and (2) hand 

~ C 1981 by Ooaium l'llbliallq Carpcn!icn 
Anr COIDIIIO(tiol- or n:prod.- wi-111& publilhe!'a pormiloioD. II prnllibilod. 
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SECTION 6. HEALTH HAZARD INFORMATION, cont. 
tremors, sensation of deafness, numbness in hands and feet, a decrease in reflexes, headache, and nausea. FIRST AID: Eyes. Immediately 
flush eyes, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 minutes. Sldn. Rinse 
the affected areas with flooding amounts of water, then wash it with soap and water. Inhalation. Remove the exposed penon to fresh air; 
restore and/or support his or her breathing as needed. Have qualified medical personnel administer oxygen as required. Kc:ep the exposed 
person warm and at rest until medical help is available. Ingestion. Unlikely. Should this type of exposure occur, give the c:xposed person 3 
glasses of water to d.rink and induce vomiting, then repeat this procedure. Get medical help (In plant, paramedic, community) ror all 
exposures. Seek prompt medical assistance for further treatment, observation, and support after first aid. Note to Physician: Workers 
exposed to this liquid should be evaluated with a full battery of tests for 1:he liver, kidneys, and CNS systems, as well as the blood. 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
SpiliiLeak: Notify safety personnel, evacuate unnecessary personnel, and provide adequate ventilation. Cleanup personnel must be prop
erly clothed and equipped to protect the slcin and eyes against any contac:t with the liquid as well as inhalation of its vapor (see sect 8). 
Vacuum the spilled 1,1,2,2-tetrachloroethane and pump it into suitable containers for disposal. Waste Disposal: Contact your supplier 
or a licensed contractor for detailed recommendations. Follow Federal, state, and local regulations. 

OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000 Subpart Z). 
EPA Designations ( 40 CFR 302.4) 
RCRA Waste, No. U209 
CERCLA Hazardous Substance, Reportable Quantity: lib (0.454 kg), per the Clean Water Act (CWA), § 307 (a); and the Resource 
Conservation and Recovery Act (RCRA), § 3001. 

SECTION 8. SPECIAL PROTECTION INFORMATION 
Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing of this liquid is possible, wear a full face 
shield. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Use a NIOSH-approved respirator per 
Genium reference 88 for the maximum-use concentrations and/or the exposure limits cited in section 2. Follow OSHA respirator regula
tions (29 CFR 1910.134). For emergency or nonroutine operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA. 
Warning: Air-purifying respirators will not protect workers in oxygen-deficient atmospheres. Other: Wear impervious gloves, boots, 
aprons, gauntlets, etc., to prevent sldn contact with this liquid. Ventilation: Install and operate general and local ventilation systems 
powerful enough to maintain airborne levels of this material below the OSHA PEL standard cited in section 2. Local exl-1aust ventilation 
is preferred because it prevents dispersion of Lhe contaminant into the general work area by eliminating it at its source. Consult the latest 
edition of Genium reference 103 for detailed recommendations. Safety Stations: Make emergency eyewash stations, safety/quick-drench 
showers, and washing facilities available in work areas. Contaminated Equipment: Contact lenses pose a special hazard; soft lenses 
may absorb irritants, and all lenses concentrate them. Do not wear contact lenses in any work area. Remove contaminated clothing and 
launder it before wearing it again; clean this material from your shoes and equipment Comments: Practice good personal hygiene; 
always wash thoroughly after using this material and before eating, drinking, smolcing, using the toilet, or applying cosmetics. Keep it off 
your clothing and equipment. A void transferring it from your hands to your mouth while eating, drinking, or smoking. Do not eat, drink, 
or smoke in any work area. Do not inhale 1,1,2,2-tetrachloroethane vapor. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
Storage/Segregation: Store 1,1,2,2-tetrachloroethane in closed, airtight containers in a cool, dry, well-ventilated area away from incom
patible chemicals (see sect 5). Special Handling/Storage: Provide storage areas with adequate ventilation to prevent concentrations of 
the vapor from building up beyond the occupational exposure limits cited in section 2. 

Transportation Data (49 CFR 172.101-2) 

DOT Shipping Name: Tetrachloroethane 
DOT Hazard Class: ORM-A 
1D No. UN1702 
DOT Packaging RequJrements: 49 CFR 173.620 
DOT Packaging Exceptions: 49 CFR 173.505 

IMO Shipping Name: 1,1,2,2-Tetrachloroethane 
IMO Hazard Class: 6.1 
IMO Label: Poison 
L\1DG Packaging Group: II 

References: 1, 38, 84-94, 100, 116, 117, 120, 122. 
Judgmenlla to the auit«lility of informa!ioa hc:nin for pwchaler's ~ an: 
uecsurily putd:!.er'a reapo~~~ibility. Themore, althouJI! reao!llble ~ hu 
been !&ken in the prepantion of sud! informa!ioo, Genium Publiahing Colll. 
ext.ellda no warranties, makes no repreKn!lliolllllld uiUDlel DO responmbility 
~ to the acamcy or lUi lability of 1uch inform&ioo for application to 
purc!wer'• intended purpo~e~ or for coosequence1 of its use. 9 
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Material Safety Data Sheet No. 679 

from Geniurn's Reference Collection 
Genium Publishing Corporation 

1145 Catalyn Street 
Schenectady, NY 12303-1836 USA 

1,1 ,2-TRICHLOROETIIANE 

Issued: November 1988 

(518) 377-8855 
GENIUM PUBUSHING CORP. 

SECTION 1. MATERIAL IDENTIFICATION 27 

Material Name: 1,1,2-TRICHLOROETHANE 

Description (Origin/Uses): Prepared by the catalytic chlorination of ethane or ethylene. Used as a 
solvent for fats, waxes, natural resins, and alkaloids. 

Genium 
Other Designations: B-Trichloroethane; Ethane Trichloride; Vinyl Trichloride; CH1CICHC~; 
CAS No. 0079-00-5 

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemica/week 
Buyers' Guide (Genium ref. 73) for a list of suppliers. 

HMIS 
H l 
F 0 
R 0 
PPG* 
*See sect. 8 

R 
I 
s 
K 

SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS 
1,1,2-Trichloroethane, CAS No. 0079-00-5 Ca 100 OSHA PEL (Skin*) 

8-Hr TWA: 10 ppm, 45 mg!ml 

1 
4 
2 
0 

ACGIH TLV (Skin•), 1988-89 
TLV-TWA: 10ppm,45mglm' 

*This material can be absorbed through intact skin, which 
contributes to overall exposure. 
.. See NIOSH, RTECS (KJ3150000), for additional data with 
references to irritative, tumorigenic, and mutagenic effects. 

SECTION 3. PHYSICAL DATA 
BoUing Point: 237"F (114"C) 
Meltina: Point: -33"F (-36"C) 
% Volatile by Volume: 100 
Vapor Pressure: 19 Torrs at 68"F (20"C) 

NIOSH REL 
Lowest Feasible Level 

Toxicity Data .. 

Rat, Oral, LD~: 580 mglkg 
Rat, Inhalation, LCLo: 500 ppm (8 Hrs) 

Molecular Weight: 133 Grams/Mole 
Solubility In Water(%): Insoluble 
Specmc Gravity (H,O = 1): 1.4416 at68"F (20"C) 

Appearance and Odor: A colorless, nonflammable liquid; sweet, pleasant odor resembling chloroform. 

SECTION 4. FIRE AND EXPLOSION DATA 
Flash Point• I Autoignition Temperature• I LEL • J UEL • 
Extln&UlshiD& Media: *1,1,2-Trichloroethane does not bum. Use an extinguishing agent such as "alcohol" foam, water spray, carbon 
dioxide, or dry chemical to put out the surrounding fire. 

Unusual Flre or Explosion Hazards: None reported. 

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure
demand or positive-pressure mode to protect against the harmful effects of the surrounding flre. 

SECTION 5. REACTIVITY DATA 
Stability/Polymerization: 1,1,2-Trichloroethane is stable in closed containers during routine operations at room temperature. 
Hazardous polymerization cannot occur. 

Chemical IncompatlbiUties: 1,1,2-Trichloroethane can react dangerously with strong caustics such as sodium hydroxide and 
chemically active metals such as sodium, potassium, powdered magnesium, aluminum, and sodium-potassium alloys. 

Conditions to Avoid: Prevent exposure to these incompatible materials. 

Hazardous Products or Decomp06ltlon: Thermal-oxidative degradation of this liquid can produce toxic gases such as carbon 
monoxide (CO) and oxides of chlorine (ClO.). 

eopyn,bt e 1981 by Gcnium Publllobinl C<lrjnaD<l!l 
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SECTION 6. HEALTH HAZARD INFORMATION 
Carcinogenicity: 1, 1,2-Trichloroethane is not listed as a carcinogen by the NTP, !ARC, or OSHA. 
Summary of Risks: Inhaling 1,1,2-trichloroethane vapor or absorbing the liquid through the skin depresses the central nervous system 
(CNS), which can progress to narcosis. Administration of this liquid to experimental animals has produced liver damage: (fatty degeneration) 
and has induced cancer of the liver in mice. 1,1,2-Trichloroethane is 10 to 20 times more toxic than the trichloroethylene congener. Medical 
Conditions Aggravated by Long-Term Exposure: Persons with a history of chronic respiratory, liver, or kidney disease may 
be at increased risk from exposure to this liquid. ?replacement questionnaires are recommended. Target Organs: Skin, eyes, CNS, respira
tory system, liver, and kidneys. Primary Entry: Inhalation, skin contacUabsorption. Acute Effects: Irritation of skin, eyes, nose, throat, 
and mucous membranes; and anesthesia manifested by CNS effects such as headache, dizziness, drowsiness, and incoordination. Chronic 
Effects: Liver and kidney damage and eventually coma and death may occur. Removal from exposure will reverse this progression. 
HRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with flooding amounts of running water for 
at least 15 minutes. Skin. Rinse the affected area with flooding amounts of water, then wash it with soap and water. lnbalation. Remove the 
exposed person to fresh air; restore and/or support his or her breathing as needed. Have qualified medical persolllJel administer oxygen as 
required. Keep the exposed person warm and at rest until medical help is available. Ingestion. Unlikely. Get medical help (In plant, 
paramedic, community) for aU exposures. Seek prompt medical assistance for further treatment, observation, and support after first aid. 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
Spill/Leak: Notify safety persoilllel, evacuate unnecessary personnel, and provide adequate ventilation. Cleanup personnel should wear 
protective clothing and equipment (see sect 8). Soak up the spilled 1, 1,2-trichloroethane onto a suitable absorbent such as vermiculite or 
sawdust and place it into containers suitable for disposal. Waste Disposal: Contact your supplier or a licensed contractor for detailed rec
ommendations. Follow Federal, state, and local regulations. 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000 Subpart Z). 
EPA Designations (40 CFR 302.4) 
RCRA Waste, No. U227 
CERCLA Hazardous Substance, Reportable Quantity: lib (0.454 kg), per the Clean Water Act (CWA), § 307 (a); and the Resource 
Conservation and Recovery Act (RCRA), § 3001. 

SECTION 8. SPECIAL PROTECTION INFORMATION 
Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear a full face shield. Follow OSHA 
eye- and face-protection regulations (29 CFR 1910.133). Respirator: Use a NIOSH-approved respirator per Genium reference 88 for the 
maximum-use concentrations and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134). For 
emergency or nonroutine operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Air-purifying respira
tors will not protect workers in oxygen-deficient atmospheres. Other: Wear impervious gloves, boots, aprons, and gauntlets, etc., to prevent 
skin contact with 1,1,2-trichloroethane. Ventilation: Install and operate general and local ventilation systems powerful enough to maintain 
airborne levels of this material below the OSHA PEL standard cited in section 2. Local exhaust ventilation is preferred. because it prevents 
dispersion of the contaminant into the general work area by eliminating it at its source. Consult the latest edition of Genium reference 103 for 
detailed recommendations. Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and wa.shing facilities 
available in work areas. Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may absorb irritants, and all lenses 
concentrate them. Do not wear contact lenses in any work. area. Remove contaminated clothing and launder it before wearing it again; clean 
this material from your shoes and equipment Comments: Practice good personal hygiene; always wash thoroughly after using this material 
and before eating, drinking, smoking, using the toilet, or applying cosmetics. Keep it off your clothing and equipment.. A void transferring it 
from your hands to your mouth while eating, drinking, or smoking. Do not eat, drink, or smoke in any work. area. Do not inhale 1,1,2-
trichloroethane vapor. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
Storage/Segregation: Store 1,1,2-trichloroethane in closed containers in a cool, dry, well-ventilated area away from incompatible chemi
cals (see sect. 5). Special Handling/Storage: Storage facilities must have adequate ventilation because this volatile liquid can evaporate 
and build up hazardous concentrations in these areas. 

Transportation Data (49 CFR 172.101-2): Not Listed 

References: 1, 38, 84-94, 100, 116, 117, 120, 122. 

Judgments as to the &w~ility of informalion hete1n for pun:haser's purposes are 
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been taken in the preparation of such infonnation, Genium Publishing Corp. 
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Genium Publishing Corporation 
One Genium Plaza 

Schenectady, NY 12304-4690 USA 
(518) 377-8854 

Material Safety Data Sheets Collection: 

Sheet No. 683 
Polychlorinated Biphenyls (PCBs) 

Issued: 11/88 Revision: A, 9f)2 

39 Section 1. Material Identification 
Polychlorinated Biphenyls [C 12H 10 •• Cl. (n=3, 4, 5)] Description: A class of nonpolar chlorinated hydrocarbons with a R l NFPA 
biphenyl nucleus (two benzene ~uclei connec~ by a single C_-C bon~) in whi~h any or ~I of th~ hydrogen atoms h~ve ?een I 4 

~ replaced by chlorine. Commercial PCBs are miXtures of chlormated biphenyl !Somers With varymg degrees of chlorm~t10n. s 3* 
Prepared industrially by the chlorination of biphenyl with anhydrous chlorine in the presence of a catalyst such as. feme K 1 
chloride or iron filings. Except for limited research and development applications, PCBs have not been produced m the US • Skin 
since 1977. When large quantities of PCBs were manufactured in the US, they were marketed under the tradename Aroclor absorption HMIS 
(Monsanto) and were characterized by four digit numbers. The fust two digits indicating biph~~yls (12), triphe~~ls (54), or H 2* 
both (25, 44); the last two digits indicating the weight percent of chlorine. PCBs' thermal stabil_li:Y, n~nflamm~ility,_ and F 1 
high dielectric capability made them very useful in electrical equipment Formerly u~~ as addiUves ~n hydraulic fluids, heat R 0 
transfer systems, lubricants, cutting oils, printer's ink. fue retardants, asphalt. brake limngs, automobile body sealants, PPEt 
plasticizers, adhesives, synthetic rubber, floor tile, wax extenders, dedusting agents, pesticide extenders, and carbonless t Sec. 8 

*Chronic reproducing paper. PCBs are still used in certain existing electrical capacitors and transformers that require enhanced Effects 
electrical protection to avoid heating from sustained electric faults. 
Other Designations: CAS No. 1336-36-3, Aroclor, Clophen, Chlorextol, chlorinated biphenyls, chlorinated diphenyl, 
chlorinated diphenylene, chloro biphenyl, chloro-1,1-biphenyl, Dykanol, Fenclor, Inerteen, Kaneclor, Montar, Noflamol, 
Phenoclor, Pyralene, Pyranol, Santotherm, Sovol, Therminol FR-1 

Cautions: PCBs are potent liver toxins that may be absorbed through skin. Potentially, chronic or delayed toxicity is significant because PCBs 
accumulate in fatty tissue and may reasonably be anticipated to be carcinogens. PCBs are a bioaccumu!ative envirorunental hazard. When 
burned, decomposition products may be more hazardous than the PCBs. 

Section 2. Ingredients and Occupational Exposure Limits 
PCBs, contain various levels of polychlorinated dibenzofurans and chlorinated naphthalenes as contaminants 

1991 OSHA PELs, Skin 1985-86 Toxicity Data• 
8-hrTWA (Chlorodiphenyl, 42% chlorine): 1 mg/m3 Rat, oral, TO: 1250 mgtlcg administered intermittently for 25 
8-hr TWA (Chlorodiphenyl, 54% chlorine): 0.5 mg/m3 weeks produced liver tumors. 

1990 DFG (Gennany) MAK, Danger of Cutaneous Absorption 
Mammal, oral, TDu,: 325 mgtlcg administered to female for 

30 days prior to mating and from the 1st to the 36th day of 
TWA (Chlorodiphenyl, 42% chlorine): 0.1 ppm (1 mg/m3) gestation produced effects on newborn (stillbirth; live birth 
Category III: Substances with systemic effects, onset of effect> 2 hr., index; viability index). 

half-life> shift length (strongly cumulative) 
Short-term Level: 1 ppm. 30 min., average value, 1 per shift 1990 NIOSH REL 

TWA (Chlorodiphenyl, 54% chlorine): 0.05 ppm (0.5 mg/m3) 
TWA (Chlorodiphenyl. 42% chlorine): 0.001 mg/m3 

Category III: (see above) TWA (Chlorodiphenyl. 54% chlorine): 0.001 mg/m3 

Short-term Level: 0.5 ppm, 30 min., average value, 1 per shift 1992-93 ACGIH TLVs, Skin • 
TWA (Chlorodiphenyl, 42% chlorine): 1 mg/m3 

TWA (Chlorodiphenyl, 54% chlorine): 0.5 mg/m3 

• These guidelines offer reasonably good protection against systemic intoxication, but may not guarantee that chloroacne won't occur. 
t See NIOSH, RTECS (TQ1350000), for additional reproductive, twnorigenic, and toxicity data. 

Section 3. Physical Data* 
Bolling Point: 644-707 'F (340-375 'C) Specific Gravity: 1.3 to 1.8 at 20 'C 
Melting Point: 42%: -2.2 'F (-19'C); 54%: 14 'F (-10 'C{ Water Solubility: Low solubility (0.007 to 5.9 mg/L) 
Vapor Pressure: 1 mm Hg at 100 'F (38 'C); 10·6 to 10· mm at 20 'C Other Solubilities: Most common organic solvents, oils, and fats; 
Molecular Weight: 188.7 to 398.5 slightly soluble in glycerol and glycols. 

Appearance and Odor: PCBs vary from mobile oily liquids to white crystalline solids and hard non-crystalline resins, depending upon 
chlorine content 

• Physical and chemical properties vary widely according to degree and to the position of chlorination. 

Section 4. Fire and Explosion Data 
Flash Point: 286-385 'F (141-196 'C) oc• I Autoignltlon Temperature: 464 'F (240 'C)jLEL: None reported _l UEL: None reported 

Extinguishing Medl_a: Use ~xtinguishing media suitable to the surrounding frre. Use dry chemical, foam, carbon dioxide ({Xh), or water spray. 
Water spray may be meffecuve. Use water spray to cool ftre-exposed containers or transformers. Do not scatter PCBs with high-pressure water 
streams. Unusual Fire or Explosion Hazards: Combustion products (hydrogen chloride, phosgene, polychlorinated dibenzofurans, and furans) 
are more hazardous than the PCBs themselves. Special Flre-nghtlng Procedures: Because fire may produce toxic thermal decomposition 
products, wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Ap-
proach ftre from upwind to avoid highly toxic decomposition products. Structural ftreflghter's protective clothing will provide limited protection. 
Do not release runoff from ftre control methods to sewers or waterways. Dike for later disposal. 
• Aash poinu shown are a range for varioUJ PCBs. Some fonns do not have flash poinu. 

Section S. Reactivity Data 
Stability/Polymerization: PCBs are very stable materials but are subject to photodechlorination when exposed to sunlight or UV (spectral region 
ab?ve _290 na_nometers). Hazardous polymerization cannot occur. Chemical Incompatlbllltles: PCBs are chemically inert and resistant to 
oxtdal!On, actds, and bases. Conditions to Avoid: Avoid heat and ignition sources. 
H~ar~ous ~rod~cts or Deco~positio~: Thermal ox_id~ive decomposition (1112-1202 'F (600-650 'C)} of PCBs can produce highly toxic 
denv~u~es. mcludmg polychlonnated dibenzo-para-dioxms (PCDDs), polychlorinated dibenzofurans (PCDFs), hydrogen chloride, phosgene and 
other 1mtants. 
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Section 6. Health Hazard Data 
Carcinogenicity: The ~~~.064> and ~J?(l09) list P~s as an IARC probable carcinogen (overall evaluation is 2A; limited h~.man data; sufficient 
ammal data)_ ~d NT~ anuctpated ~arctn?gen, r~specu_vely. Summary of Risks: PCBs are potent liver toxins that can be absorbed through 
unbroken skin 1n toXIC amounts Without 1mmed~a~e P.am or irrita~on. P~s have l?w acute toxicity, but can accumulate in fatty tissue and severe 
health effects may develop later. Generally, toxtctty mcreases wtth a htgher chlonne content; PCB-oxides are more toxic. The! toxic action on the 
liver also increases ~ith simul~neous ~xP?sure to other liv~ toxi~s. e.g. chlorinated sol~ents, ~co~ol, and certain drugs. Pathological pregnancies 
(abnormal ptgmentalions, abontons, sllllbrrth.s, and underwetght bmhs) have been assoctated wtth mcreased PCB serum levels in mothers· PCBs 
ca~ be .passed in bre~t milk .. PCBs can affect the reprod~ctiv.e system of adults. Medical Conditions. Aggravated by Long-Term Expos~re: 
Skin, hver, and resprratory ~tseas~. Target Organs: Skin, hver, eyes, mucous membranes, and respuatory tract. Primary Entry Routes: 
lnha_lauon, dermal contact, mgest10n. Acute Effects: Exp?sure to PCB v~por or mist is sev~rely_ U:itating to th_e skin, ey~. nose, throat, and upper 
resprratory tract.lntense acu~ expos~re to htgh con~entrauons may result~ eye, _lung, an~ l_tver mJury. Systemtc effects mclude nausea, vomiting, 
mcreased blood pressure, faugue, wetght loss, Jaundtce, edema and abdommal pam. Cogmuve, neurobehavior and psychomotor impairment and 
memory loss ha~e also been s~n after acut~ c:xposur_e. Chro~ic Effects: ~epeated exposure to PCBs. can cause chloroacne; redness, swelling, 
drynes.s, tht~kenmg and darkemng of t~e skm and natl_s; swe_llmg and bur~g ~f the eyes, an~ excesstve eye discharge; distinctive hair follicles; 
gastromtesunal disturbances; neurologtcal symptoms mcludmg headache, dtzzmess, depress ton, nervousness, numbness of the extremities and 
joint and muscle pain; liver enlargement; menstrual changes in women; and chronic bronchitis. Cancer, primarily liver, is also a possible r~sult of 
exposure, but data is inconclusive. 
FIRST AID .Eyes: Do nol allow vi.cti:n to rub or keep e~es tightly shut. Rins.ing ey~ with medical. oil (olive, mineral) initially may remove PCB 
and halt IITttaUon better than water nnsmg alone. Gently hft eyelids and flush tmmedtately and conunuously with flooding amounts of water until 
transported to an emergency medi~al facility. Consult a ph~sician immediately. Sk~n: Quickly remove contaminated clothing. Rinse with flooding 
amounts of water for at least 15 mm. Wash exposed area Wtth soap and water. Muillpie soap and water washings are necessary. Avoid the usc of 
organic solvents to clean the skin. For reddened or blistered skin, consult a physician. Inhalation: Remove exposed person to fresh air and support 
breathing as needed. Ingestion: In most cases, accidental PCB ingestion will not be recognized until long after vomiting would be of any value. 
Never give anything by mouth to an unconscious or convulsing person. Vomiting of the pure substance may cause aspiration. Consult a physician. 
Note to Physicians: Monitor patients for increased hepatic enzymes, chloroacne, and eye, gastrointestinal, and neurologic symptoms listed above. 
Diagnostic tests include blood levels of PCBs and altered liver enzymes. 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Notify safety personnel, evacuate all unnecessary personnel, provide adequate ventilation, and isolate hazard are:a. Cleanup personnel 
should protect against vapor inhalation and skin or eye contact. For small spills, take up with sand or other noncombustible material and place into 
containers for later disposal. For larger spills, dike far ahead of spill to contain for later disposal. Follow applicable OSHA regulations (29 CFR 
1910.120). Environmental Transport: PCBs have been shown to bio-concentrate significantly in aquatic organisms. Ecotoxicity: Bluegill, TLm: 
0.278 ppm1% hr. Mallard Duck, LD50: 2000 ppm. Environmental Degradation: In general, the persistence of PCBs increases with an increase 
degree of chlorination. Soli Absorption/Mobility: PCBs are tightly absorbed in soil and generally do not leach significantly in most aqueous soil 
systems. However, in the presence of organic solvents, PCBs may leach rapidly through the soil. Volatilization of PCBs from soil may be slow, but 
over time may be significant. Disposal: Approved PCB disposal methods include: incineration with scrubbing, high-efficie~.cy boilers, landfills, and 
EPA-approved alternative disposal methods. Each disposal method has various criteria. Contact your supplier or a licensed c:ontractor for detailed 
recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 

OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 

Listed as a CERCLA Hazardous Substance• (40 CFR 302.4): Final Reporcable Quantity (RQ), I lb (0.454 kg) [• per CW A, Sec. 3ll(b)(4) 
and 307(a)] 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 19 10.133). Because 
contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and use. 
Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. Select respirator based on i!S 
suitability to provide adequate worker protection for given working conditions, level of airborne contamination, and presenc;e of sufficient oxygen. 
Minimum respiratory protection should include a combination dust-fume-mist and organic vapor cartridge or canister or air-supplied, depending 
upon the situation. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air
purifying respirators do nol prolecl workers in oxygen-deficient atmospheres. If respirators are used, OSHA requires a written respiratory protec
tion program that includes at least: medical cenification, training, fit-testing, periodic environmental monitoring, maintenar1ce, ~spection, cleaning, 
and convenient, sanitary storage areas. Other: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent all skin contact. Butyl 
rubber, neoprene, Teflon, and fluorocarbon rubber have break through times greater than 8 hrs. Ventilation: Provide general and local exhaust 
ventilation systems to maintain airborne concentrations below the OSHA PEL (Sec. 2). Local exhaust v~ntilati.on is preferTI!d because it prevents 
contaminant dispersion into the work area by controlling it at its source.< 103> Safety Stations: Make available m the work area emergency eyewash 
stations, safety/quick-drench showers, and washing facilities. Contaminated Equipment: Separate contaminated work clothes from street clothes 
and launder before reuse. Segregate contaminated clothing in such a manner so that there is no direct contact by laundry personnel. Implement 
quality assurance to ascenain the completeness of the cleaning procedures. Remo~e thi~ materi~ from Y?Ur shoes and c.lean P~E .. Comme~ts: 
Never eat., drink, or smoke in work areas. Practice good personal hygiene after usmg thts matenal, espectally before eaung, drinkmg, smokmg, 
using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Store in a closed, labelled, container in a ventilated area with appropriate air pollut~on control equ~pment. Engineeri~g 
Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control atrborne contamm_ants an~ to mamtat~ . 
concentrations at the lowest practical level. Administrative Controls: Inform em~lo~ees of_ the adve~e ~ealth e_ffects asso~tated wtth PCBs. Ltmtt 
access to PCB work areas to authorized personnel. Consider preplacement and pertodtc medtcal exarnmauo_ns wtth emphasts on ~e skin, hver, 
lung, and reproductive system. Monitor PCB blood levels. Consider possible effects on the fetus. Keep medtcal records fm the enure length of 
employment and for the following 30 yrs. Transportation Data (49 CFR 172.101) 
DOT Shipping Name: Polychlorinated biphenyls Packaging Authorizations Quantity Limitations 
DOT Hazard Class: 9 a) Exceptions: 173.155 a) Passenger AI reran or Railcar: I 00 L 
ID No.: UN2315 b) Non-bulk Packaging: 173.202 b) Cargo Alrcr:1ft Only: 220 L 
DOT Packing Group: II c) Bulk Packaging: 173.241 Vessel Stowage Requirements 
DOT Label: CLASS 9 a) Vessel Stowage: A 
Special Provisions (172.102): 9, N81 b) Other: 34 

MSDS Co/Uclio11 References: 26, 73, 89, 100, 101, 103, 124, i26, 127, 132, 133, 136, 163, 164, 168, 169, ~74, 175, 180 
Prepared by: MJ Wunh, BS; Industrial Hygiene Review: PA Roy MPH. CIH; Medical Review: AC Darlington, MD 
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Material Safety Data Sheets Col/ectzon: 

Sheet No. 703 
1,2-Dichloroethylene 

Issued: 4190 

Section 1. Material Identification 31 
l,l-Dichloroethylene Description: An industrial solvent composed of 60% cis- and 40% u:ans-iso~ers. Both isomers, cis 
and trans, are made by partial chlorination of acetylene. Used as a general solvent for organ1c matenals, lacquers, dye 
extraction, thermoplastics, organic synthesis, and perfumes. The trans-isomer is more widely used in industry than either 
the cis-isomer or the mixture. Toxicity also varies between the two isomers. 

R 1 NFPA 

Other Designations: CAS No. 0540-59-0; C
2
H

2
CI.; acetylene dichloride; cis-1,2-dichloroethylene; sym-dichloroethylene; 

I 2 

~ s 2 
K 1 

tran.s-1,2-dichloroethylene, dioform. HMIS 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemica/week Buyers' Guidtf"l for a suppliers list H 2 

F 3 
R 1 
PPG* 
• Sec. 8 

Section 2. Ingredients and Occupational Exposure Limits 
1,2-Dichloroethylene, ca 100% 

OSHA PEL 
8-hr 1WA: 790 mg!m3

, 200 ppm 

ACGIH TLV, 1989-90 
TLV-1W A: 790 mg/m3

, 200 ppm 

NIOSH REL, 1987 
790 mg/m3, 200 ppm 

• See NIOSH, RTECS (KV9360000), for additional toxicily data. 

Section 3. Physical Data 
BoDing Point: 119 "F/48 ·c 
Melting Point: -56 to -115 "FI-49 to -82 "C/ 
Vapor Pressure: 180 to 264 torr at 68 "F/20 ·c 
Vapor Density (Air= 1): 3.4 

Toxicity Data• 
Rat, oral, LD

50
: 770 mg!kg; toxic effects not yet reviewed 

Frog, inhalation, TCLo: 117 mg/m3 inhaled for 1 hr affects the 
peripheral nerve and sensation (flaccid paralysis without 
anesthesia); behavior (excitement); lungs, thorax, or 
respiration (respiratory depression) 

Molecular Weight: 96.95 g/mol 
Specific Gravity (H

1
0 = 1 at 39 "F/4 "C): 1.27 at 77 "F/25 ·c 

Water SolubiUty: Insoluble 

Appearance and Odor: A colorless, low-boiling liquid with a pleasant odor. 

Section 4. Fire and Explosion Data 
Flash Point: 37 "F/2.8 ·c. CC I Autolgnltlon Temperature: 860 ·F/460 "C I LEL: 5.6% v/v I UEL: 12.8% V!v 

Extinguishing Media: Use dry chemical, C0
2
, halon, water spray, or standard foam. Water may be ineffective unless used to blanket the fire. 

Unusual Fire or Explosion Hazards: This material's vapors are a dangerous fJ.re hazard and moderate explosion hazard when exposed to any 
heat or ignition source or oxidizer. 
Special Flre-rtghtfng Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode and a fully encapsulating suit Vapors may travel to heat or ignition sources and flash 
back. Stay upwind and out of low areas. Be aware of runoff from fire control methods. Do not release to sewers or waterways. 

Section 5. Reactivity Data 
~~~~~--~~~~--~~~~~----------~~~--~----~----~----~~~--~~--------StabUityfPolymerlzatlon: This material is stable at room temperature in closed containers under normal storage and handling conditions. 

Hazardous polymerization cannot occur. · 
Chemical IncompatlbUIUes: This material is incompatible with alkalies, nitrogen tetraoxide, difluoromethylene, strong oxidizers, and dihy
pofluorite. When in contact with ropper or copper alloys or by reaction with potassium hydroxide, explosive chloroacetylene may be released. 
Condldorw to Avokl: Addition of hot liquid to cold 1,2-dichloroethylene may cause sudden emission of vapor that rould flash back: to an ignition 
source. 

Hazardous Products of Decomposition: Thermal oxidative decomposition of 1,2-dichloroethylene can produce highly toxic fumes of chlorine 
(CI-). 

Clpyri&.bl 0 I 990 0c11111111 Plabllallq Corpanllaa. 
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Section 6. Health Hazard Data 
Carcinogenicity: Neither the NTP, !ARC, nor OSHA lists 1,2-dichloroethylene as a carcinogen. 
Summary or Risks: 1,2-Dichloroethylene's most important effect is its irritation of the central oervous system (CNS) aod narcosis. This material 
is toxic by inhalation, ingestion, and skin contact It is also irritating to the eyes. The trans-isomer at 2200 ppm causes nausea, vertigo, and 
burning of the eyes. The trans-isomer is twice as potent as the cis-isomer. If renal effects occur, they are transient. 
Medical Conditions Aggravated by Long-·Term Exposure: None reported. 
Target Organs: Central nervous system, eyes, respiratory system. 
Primary Entry Routes: Inhalation, ingestion, skin and eye contact 
Acute Effects: Inhalation of 1,2-dichloroethylene causes narcosis, respir.llory tract irritation, nausea, vomiting, tremor, weakness, central nervous 
depression, and epigastric (the abdomen's upper midregion) cramps. Contact with the liquid causes eye and skin (on prolonged contact) irrit.atioo. 
Ingestion causes slight depression to deep narcosis. 
Chronic Effects: None reported. 
FIRST AID 
Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min. 
Skin: Quickly remove contaminated clothing. After rinsing affected skin with flooding amounts of water, wash it with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing a!; needed. Have traioed personnel administer I<m;, oxygen, preferably 
with humidification. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have a COfiScioiLS person dnnk 1 to 2 glasses of 
water, then induce repeated vomiting until vomit is clear. 
After first aid, get appropriate In-plant, paramedic, or community medical support. 
Physician's Note: Intravenous injections of calcium gluconate may relieve cramps and vomiting. Treat central nervous system effects sympto
matically. 

Section 7. Spill, Leak, and Disposal Procedures 
SpUVLeak: Design and practice a 1,2-dichloroethylene spill control and counlermeasiUe plan (SCCP). Notify safety perwnnel, remove all heat 
and ignition sources, evacuate hazard area, and provide adequate ventilation. Cleanup personnel should protect against vapor inhalation and skin 
or eye contact Absorb small spills on paper towels. After evaporating the 1,2-dichloroethylene from these paper towels in a fume hood, bum the 
paper in a suitable location away from combustible material. Collect and atomize large quantities in a suitable combustion chamber equipped with 
an appropriate effluent gas cleaning device. Follow applicable OSHA regulations (29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33) 
Listed as a CERCLA Hazardous Substance• (40 CFR 302.4), Reportablt: Quantity (RQ): 100 lb (45.4 kg) [• per RCRA, Sec. 3001, per Clean 
Water Act, Sec. 307(a)]t 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1) 
t l.isterl as 1,2-traiLI"~ichloroethyleiiC. 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 191 0.133). 
Respirator: Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a NIOSH-approved respira~:>r. For emergency or 
nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. 
W arnlng: Air-purifying respirators do rsot protect work:ers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact. 1,2-dichloroc:thylenc attacks !Orne 
forms of plastics, rubber, and coatings. 
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below the OSHA PEL and 
ACGIH TL V (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its 
source.<IOJJ 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear c.ontact lenses in the wort area: soft lenses may absorb, and all lenses concentrnte, irritants. Remove this 
material from your shoes and equipment Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Store in tightly closed containers in a coo~ well-ventilated area away from all incompatible materials (Sec. 5) and 
oxidizing materials. Outside or deUiched storage is preferred. If stored inside, place containers in a standard flammable liquids stof~~F cabinet or 
room. Protect containers from physical damage. 
Engineering Controls: Avoid vapor inhalation and skin and eye contact Use only with llltquatc ventilation and appropriate personal protective 
gear. Institute a respiratory protection program that includes regular training, maintenance, inspection, and evaluation. 1,2-dichloroethylene is a 
dangerous fire hazard. All engineering systems shou!d be of maximum explosion-proof design and electrically grounded and bonded. Provide 
preplacement questionnaires which emphasize detecting a history of chronic respiratory diseue. 
Transportation Data (49 CFR 172.101, .102): Not listed 
MSDS Colkction References: 7, 26, 38, 73, 84, 85, 87, 88, 100, 101, 103, 109, 126, 127, 136, 137 
Prepared by: MJ AJlison, BS; Industrial Hygiene Review: DJ Wilson, Clli; Medical Review: MJ Hardie~. MD P1 
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Material Safety Data Sheets Collection: 

Sheet No. 708 
Vinylidene Chloride 

Issued: 4/90 

Section 1. Material Identification 31 
Vinylldene Chloride Description: Prepared from e.thyl~ne chloride. Also prepared fro~ v~yl ~hloride by successive 
chlorination and dehydrochlorination steps. Used prunarily as a co-monomer m produci.ng vmyli~ene c~poly~ 
(Saran®, Velon®) for films and coatings. Also used in produ~ing methyl chlo_rofo.nn. vmy~ chl?nd~ re~ms, plasti~s, 
chloracetyl chloride; in adhesives; as a component of synthetic ~bers; a c~elil.ICal mtermed1ate m vmy~~ene fl~on~e 
synthesis; and for 1,1,1-trichloroethane. A common constituent m our enVIronment, measurable quantities of vmyhdene 
chloride are found in poorly ventilated areas with a high concentration of plastics. It is a notable contaminant in recycled 
air environments such as nuclear submarines and spacecraft. 

R 3 NFPA 
I 4 

~ s 2 
K 4 

HMIS 
H 2 
F 4 
R 2 

Other Designations: CAS No. 0075-35-4; C1f4Clz; 1,1-DCE; 1,1-dichloroethene; asym-dichloroethylene; VDC; vi
nylidene dichloride. 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemica/week Buyers' Gui~l for a suppli~rs list 
Comment: At temperatures above 32 'FlO 'C and especially in the presence of oxygen or other suitable catalysts, VI

nylidene chloride polymerizes to a plastic. Therefore, commercial products may contain small proportions of inhibitors to 

PPG* 

preserve the monomer. 

Section 2. Ingredients and Occupational Exposure Limits·.· 
Vinylidene chloride, ca 100% 

OSHA PEL ACGIH TLVs, 1989-90 Toxkity Data• 

• Sec. 8 

8-hrTWA: 1 ppm,4 mg/m3 TL V-TW A: 5 ppm, 20 mg!m3 

TLV-STEL: 20 ppm, 79 mglm3 

NIOSH REL, 1987 

Mouse, skin, TDr.o: 4840 mg!kg has tumorigenic effects on skin, append
ages, lungs, thorax, and respiration 

None established 
Rat, inhalation, LC:!O: 6350 ppm/4 hr 
Human, inhalation, TCLo: 25 ppm produces changes in behavior (general 

anesthetic), the liver, kidney, ureter, and bladder 

• See NIOSH, RTECS (YZ8061000), for additional mulative, reproductive, tumorigenic, and toxicity dala. 

Section 3. Physical Data 
Boiling Point: 89.1 'F/31.7 ·cat 760 mm Hg 
Melting Point: -188.5 "F/-122.5 ·c 
Vapor Pressure: 591 mm Hg at 77 "F/25 "C 
Vapor Density (Air= 1): 3.4 

Molecular Weight: 96.94 g/mol 
Specllk: Gravity (H

1
0 = 1 at 39 "F/4 'C): 1.2129 at 68 "F/20 ·c 

Water SolubiUty: Sparingly soluble (0.04% wt/vol in water at 68 "F/20 "C) 

Appearance and Odor: Colorless, volatile liquid with a mild, sweet odor that resembles chloroform. Most persons can detect vinylidene chloride 
at 1000 ppm. but others can detect it at less than 500 ppm. Neither odor is adequate to warn of excessive exposure. 

Section 4. Fire and Explosion Data 
Flash Point: -19 "F/-28 ·c I Autolgnltion Temperature: 1058 "F/570 ·c I LEL: 5.6% vtv I UEL: 11.4% V/V 

Extinguishing Media: Use dry chemical, alcohol foam, or carbon dioxide. Use water to cool fire-exposed containers. 
Unusual Fire or Explosion Hazards: Vinylidene chloride is a very flammable and volatile liquid with a burning rate of 2.7 mmtmin. This 
material is a very dangerous frre hazard and moderately explosive when exposed to heat or flame. It may explode spontaneously since the vapor 
forms explosive mixtures with air. At elevated temperatures, polymerization may take place and containers may rupture. 
Special Flre-llghting Procedures: Since vinylidene chloride may be poisonous if inhaled or absorbed through the skin, wear a self-contained 
breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode with a fully encapsulating suit. Keep 
unnecessary people away from the hazard area. Vapors may travel to an ignition source and flash back. Be aware of runoff from frre control 
methods. Do not release to sewers or waterways. 

Section 5. Reactivity Data 
Stabillty!Polymertzatlon: Vinylidene chloride is self-reactive. U stored between -40 "Ft-40 ·c and 77 "F/25 ·c in air without an inhibitor, this 
material rapidly absorbs oxygen and forms a violently explosive peroxide. 1be heat of polymerization is -185 cal/g (inhibited). When unstable, vi
nylidene chloride decomposes into chlorine, hydrogen chloride, phosgene, and formaldehyde. Hazardous polymerization can occur if exposed to 
sunlight, air, copper, aluminum, or heat. 
Chemical Incompatibilities: This material reacts violently with chlorosulfonic acid, nitric acid, and oleum; and vigorously with oxidizing mate
rials. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of vinylidene chloride can produce highly toxic fumes of chlorine 
(Cl) and hydrogen chloride (HCl). 
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Section 6. Health Hazard Data 
Carcinogenlcitr: Neither the N"fP, IARC, nor_OSHA lists vinylidene c:hloride as a carcinogen, although the ACGIH suggests it is a suspected 
carcmogen. Vat;~ous an.tm~ studtes suggest a h!g~ rate of can~r in species-specific testing; application to humans does not appear valid. 
Summary of Rtsks: ymy~dene chlo~de ts ~ liT!tant to the ~kin. eyes, and mucous membranes, although any inhibitor r11 vinylidene chloride 
may partly ca~se the liTI~~on. VI?C ~s .narcotic at concentrallons greater than 4Q09 ppm, and has caused liver and kidney injury in experimental 
~~mals. Soluttons contammg the mhibttor MEHQ (monornethyl ether of hydroqumone) may cause leucoderma (white skin) and serious eye 
mJ~-
~fedtcal Conditions Aggravated by Long-Term Exposure: None reported. 
Target Organs: Skin, eyes, central nervous system, liver, and kidneys. 
Primarv Entry Routes: Inhalation. 
Acute ~ffects: lnh~lation of. VOC causes narco~is and respiratory irriL:ation. Concentrations of 4000 ppm lead to symptoms of drunkenness and 
e~e~tually unconsc10usnes~ if the ~xposure ~on.tm1:1es. In monk.~y studtcs, exp~su':C to 200 ppm caused acute liver injury with a mechanism 
surul~ to carbon tetrachlonde. Antmal studtes mdtcate acute kidney changes m htgh-level exposures. Eye contact may calllle conjunctivitis 
transtent corneal injury, and iritis. VOC also causes skin and mucous membrane irritation. ' 
Chronic Effects: With chronic inhalation, vinylidene chloride may cause hepatic and renal dysfunction. In monkey studies long-term inhalation 
at a 48-ppm level caused liver and kidney damage and death. ' 
FIRST AID 
Ey~s: Flu.sh immediately, incl~ding under. the eyelid~, g~ntly but thoro~tghly with fl?<Jding amounts of running water for at least15 min. 
Skm: QuiCkly remove conlamlnated cloth mg. After nnsmg affected skin wtth floodmg amounts of water, wash it with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have a conscious person drink 1 to 2 glasses of 
water, then induce repeated vomiting until vomit is clear. 
After first aid, get appropriate in-~lant, paramedic, or community medical support. 
Physician's Note: Solutions contairung increased MEHQ concentrations are caust.Ic and should not be removed by emesis. There is no specific 
treatment for VDC intoxication, but if significant amounts have been ingested, monitor the patient for liver and kidney failure. 

Section 7. Spill, Leak, and Disposal Procedures 
SpiliiLeak: Design and practice a vinylidene chloride spill control and countermeasure plan (SCCP). Notify safety per:)()nnel, evacuate all 
unnecessary personnel from hazard area, remove all heat and ignition sources, and ventilate area. Cleanup personnel should protect against 
inhalation and skin and eye contact For lab spills, absorb the spill with paper towels and place in a hood to allow liquid to evaporate. For large 
spills, absorb bulk spill with cement powder, fly ash, sawdust, or commercial sorbents. Place waste in appropriate disposal containers. Follow ap
plicable OSHA regulations (29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed contractor for detailed re:ommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 
Listed as a CERCLA Hazardous Substance• (40 CFR 302.4), Reportable Quantity (RQ): 5000 lb (2270 kg) [*per Clean Water Act, Sec. 31 (b)(4), 
Sec. 307(a); per RCRA, Sec. 3001] 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000, Subpart Z): Not listed 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a NIOSH-approved respirator. Respiratory canisters 
containing al.k:aline materials should not be used because dichloro acetylene can be formed. For emergency or nonroutine operations (cleaning 
spills, reactor vessels, or storage tanks), wear an SCBA. · 
Warnin2: Arr-purifying resprrators do not protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact Rubber gloves are recommended .. 
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below the OSHA PEL and 
ACGIH TL Vs (Sec. 2). Local explosion-proof exhaust ventilation is preferred since it prevents contaminant dispersion into the work: area by con-
trolling it at its source.<103) . 

Safety Stations: Make available in the work: area emergency eyewash stations, safety/quick-drench showers, and washing fli:C~ities. . 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concenbratc, liT!tants. Remove this 
material from your shoes and equipment Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work: areas. Practice good personal hygiene ifter using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Stor2ge Requirements: Store vinylidene chloride in tanks with nickel, glass, or baked phenolic linings at 14 'F/-1 0 ·c in the absence of light, air, 
water, and other polymerization initiators under a nitrogen blanket (at lO-psi pressure and an oxygen content less than 100 ppm). Outside or 
detached storage is preferable. If stored inside, store in a standard flammable liquids storage cabinet separate from oxidizing materials and 

incompatible materials (Sec. 5), 
Engineering Controls: VOC requi:res special handling, precautions, and employee training. Do not handle VOC witho1~t adequate ventilation and 
personal protective gear. Limit exposures to vinylidene chloride by improving housekeeping procedures. Keep VOC away from all heat and 
ignition sources. All engineering systems should be of maximum explosion-proof design, electrically grounded, and bonded. 

Transportation Data (49 CFR 172.101, .102) 
DOT Shipping Name: Vinylidene chloride, inhibited IMO Shipping Name: Vinylidene chloride, inhibited 
DOT Hazard Class: Flammable liquid IMO Hazard Class: 3.1 
ID No.: UN1303 IMO Label: Flammable liquid 
DOT Label: Flammable liquid IMDG Packaging Group: I 
DOT Packaging Requirements: 173.119 ID No.: UN1303 
DOT Packaging Exceptions: 173.118 

MSDS Colkction References: 7, 26, 38, 53, 73, 84, 85, 87, 89, 100, 103, 124, 126, 127, 129, 134, 136 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: W Silvennan, MD 
C<lpyri&hl e 1990 by Oalium l'llblilllin& Corpcntiaa. lurJ COIIII!Ia'<ill ,_or repoduclioll-lbo publilba"a ~ il prolllbiled. ~ • 10 lbo lllilallifly of illfo<molloa 1l<mll for 1110 par.-'1 ~ 
.,. --n!y 111o par.-'a rapoaaibility. Alll>oar;b raaaaable care bu boa~IU:m iD lbc: pRpUOiioll of nclliiii'Cl'111011011, OeDimD Pullllll*'l Carpcnlioll a.m.""..,....,.,-""...,._......,.., mi.....,.. 
DO r~ M 10 i11e oc=JKY or oumoblllty o( .. ell iDI'mDO!ica for appli:atlcll 1D lbo puttbuer'l lmmdcd ~ or far coaoeq,_.. of m, ... 



~Jiaterial Safety Data Sheet No. 634 

(§p From Genium's Reference Collection ETHYL BROMIDE 
Genium Publishing Corporation 

1145 Catalyn Street Issued: November 1987 
Schenectady, NY 12303-1836 USA 

GENIUM PUBLISHING CORP. 
(518) 377-8855 

SECTION I. MATERIAL IDENTIFICATION 24 

Material Name: ETHYL BROMIDE 

~ Description (Origin/Uses): Used primarily as a chemical intermediate. 

HMlS 
Other Designations: Bromoethane; Monobromoethane; C,H~Br; H 2 
NIOSH RTECS No. KH6475000; CAS No. 0074-96-4 F 3 R I 

J\1anufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemica/week 
R 0 I 2 
PPG* s 2 

Buyer's Guide (Gcnium ref. 73) for a list of suppliers. *See sect. 8 
~ 

K 4 l 

SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS 
Ethyl Bromide, CAS No. 0074-96-4 ca 100 IDLH* Level: 3500 ppm 

ACGIH TLVs, 1987-88 
TL V-TWA: 200 ppm, 890 mglm' 

Br- C2H~ TL V -STEL: 250 ppm, Ill 0 mglm' 
OSHA PEL 

8-Hr TWA: 200 ppm, 890 mg/m' 

Toxicity Data** 

*Immediately dangerous to life and health 
Rat, Inhalation, LCLo: 148 ppU15 Min 

**See NlOSH RTECS for additional data. Rat, Oral, LD,.,: 1350 mglkg 

SECTION 3. PHYSICAL DATA 
Boiling Point, 1 atm: 101.12·F (38.4·q Specific Gravity (H

2
0 = 1): 1.4612 at 68.F (20"C) 

Vapor Pressure: 375 Torr at 68.F (20T) Melting Point: -182.2.F (-1 WC) 
Water Solubility at zo·c, % by Wt.: 2.0 % Volatile by Volume: 100 
Vapor Density (Air= 1): 3.8 Molecular Weight: 109 Grams/Mole 
Evaporation Rate (BuAc = 1): Not Found* 

Appearance and Odor: Colorless liquid that turns yellowish on exposure to light and air; ethereal odor. 
*Ethyl bromide is a highly volatile liquid that evaporates very rapidly compared ton-butyl acetate. 

SECTION 4. FIRE AND EXPLOSION DATA LOWER llPPER 
Flash Point and Method Autoignition Temperature Flammability Limits in Air 

f--
<-4 ·F ( <-2o·q cc 952.F (511 T) %by Volume 6.75 11.25 

Extinguishing Media: Use dry chemical, foam, or carbon dioxide. Water may be ineffective in extinguishing fire. Use water spray lD 

cool fire-exposed tanks/containers :md to disperse vapor. 

l.'nusual Fire/Explosion Hazards: This OSHA class !A flammable liquid is a dangerous fire and explosion hazard when exposed to 
heat, sparks, or open flame. Warning: Ethyl bromide can react vigorously with oxidizing materials. Its vapor is heavier than air and may 
travel a considerable distance to a source of ignition and flash back. 

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operaU!d in the pressure-
demand or positive-pressure mode. 

SECTION 5. REACTIVITY DATA 
Ethyl bromide is stable in closed containers at room temperature under normal storage and handling conditions. It does not undergo 
hazardous polymerization. 

Chemical Incompatibilities: This material is incompatible with strong oxidizing agents. Contact with chemically active metals such 
as sodium, potassium, calcium, powdered aluminum, zinc, or magnesium may cause fires and explosions. 

Conditions to Avoid: Liquid ethyl bromide will attack some forms of plastics, rubber, and coatings, so care is needed in the ~election of 
safety and handling equipment such as respirators. 

Hazardous Products of Decomposition: 
toxic fumes ol bromine. 

Thermal decomposition or burning produces carbon dioxide and/or carbon monoxide and 

Copynght <0 1987 Genium Publishing Corpon.tion. 
Any conunerc1al ue or reproduction withoul the publisher's perma!ion it prohibited.. 
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SECTION 6. HEALTH HAZARD INFORMATION 
Ethyl bromide is not listed as a carcinogen by the NTP, I ARC, or OSHA. 

Summary of Risks: "The primary response to ethyl bromide is central nervous system depression (narcosis), as with ethyl chloride. 
In additi<m, ... ethyl bromide produces irritation of the lungs, marked congestion of the liver and intestine with hemorrhage and cloudy 
swelling of the kidneys." Using ethyl bromide as an anesthetic is nllt recommended ""because of its irritant action on the rcsptratory . 
apparatus and its tendency to cause fatty degeneration of the liver, renal tissue, and the heart. Several deaths have been attributed to tlS 
usc as a general anesthetic"' (Doc. TLVs, BE/s, Genium ref. 89, p. 245). Symptoms of exposure inelude drowsiness, slurred speech, and 
incoordination. Medical Conditious Aggravated by Long-Term Exposure: Liver, kidneys, heart, and respiratory problems. 
Target Organs: Skin, eyes, respiratory system, liver, kidneys, and heart. Primary Entry: Inhalation, skin contact. 
Acute Effects: Skin, eye, and respiratory system irritation. Chronic Effects: None reported. 

FIRST AID: E}·e Contact. Immediately nush eyes, including under the eyelids, gently but thoroughly with plenty of running water 
for at least !5 minutes. Skin Contact. Immediately wash the affected area with soap and water. Inhalation. Remove victim to 
fresh air; restore and/or support his breathing as needed. Keep him warm and quiet. Ingestion. Call a poison control center. Never 
give anything by mouth to someone who is unconscious or convulsing. lf the victim is rcspnnsive, give him o:.e or two glasses of milk or 
w;;tcr to dri~,k. Do ruA induce vomiting unless directed to do so by a physici:1n. 

GFT \lEDICAL HELP (1:'>: PLAI\"T, PARAl\'lEDIC, CCJ:I,I\tl::'\ITY) FOR ALL EXPOSL'RES Seek prompt 
medical as~istance for further treatment, observation, and support after first aid. 

~---~---~-~~~~--~,~~--~~~~~~~~~~~~~~~~-------------------------~ -SECTION 7. SPILL, LEAK, Al'D DISPOSAL PROCEDURES 
Spill/Leak: Notify safety personnel of large ethyl bromide spills or leaks. Rerr.ovt: ail sources of heat and ignition. Provide m,aximum 
cxplosion-j)roof ventilation. Evacuate the spill area and limit access to necessary pcrsonnd only. Remove leaking containers to a safe 
place, if feasible. Those involved in cleanup need protection against contact with liquid and inhalation of vapor (see sect. 8). Absorb 
sm:ill spills with paper toweling or vermiculite Contain large sri! Is and collect them, if feasible, or absorb them with an inert material such 
as sand, earth, or vermiculite. Place waste liquid or absorbent into closable containers for disposal, using nonsparking tools. Water spray 
may be used to flush spills away from sensitive exposures. Do not flush spills to 'c:wcrs, watersheds, or waterways. 
Waste )) is posal: Consider reclamation, recycling, or destruction rather thJn nisposal in a land fill. Conta:t your supplier or a licensed 
contractor for additional recommendations. Follow Federal, state, and local regulations. 
OSHA Designations 
Air Contaminant (29 CFR l 910.1000, Subpart Z) 
EPA Designations (40 CFR 302.4) 
RCRA Hazardous Waste: Not Listed 
CERCLA Hazardous Substance: Not Listed 

SECTION 8. SPECIAL PROTECTION INFORMATION 
Goggles: Always wear protective eyeglasses or chemical safety goggles. (;to\ es: Wear impervious glove~; choose gloves carefully. 
Respirator: Use a NIOSH-approved respirator per the NJOSJJ Pocket Guide to Chcmica/1/azards (Genium ref. 83) for the maximum
usc concentrations and/or the exposure limits citen in section 2. Follow the respirator guidelines in 29 CFR I 910.134. IDLH or unknown 
concentrations require an SCBA with a full faceptece operated in the pressure-demand or positive-pressure mode. Warning: Air
purifying respirators will not rrotect workers in oxygen deficient atmo,ph.:res. 
Other Equipment: Wear impervious aprons, boots, gauntlets, and any other personal protective equipment appropriate to the working 
conditions. Ventilation: Install and operate ventilation systems of suffietcnt power to maintain airborne levels of ethyl bromide 
below the OSHA PEL standard cited in section 2. All ventilationS} stems must be nonsparking and of maximum explosion-proof design. 
Safety Stations: Make eyewash stations, washing facilities, and safety showers available in areas of usc and handling. 
Contaminated Equipment: Contact lenses pose a special hazard; soft lenses mJy absorb irritants, and all lenses concentrate them. 
Remove and launder contaminated clothing be for.: wearing it again; c!cJn this material from shoes and equipment. 
Comments: Practice good personal hygiene. Keep this material off of your clothing and equipment. Avoid transferring this matcri:tl 
from h3nds to mouth ·.vhilc eating, drinking, or smoking. D<l 1101 smnk·2, eat. or drink in any immediate work area. 

SECTION 9. SPECIAL PRECAUTIONS ANO COMMENTS 
Storage Segregation: Store ethyl bromide in closed containers in a cool, dry, well-ventilated area away from oxidizing agents, heat, 
sparks, and open name. 
Special Handling/Storage: StoragL' area must meet OSHA requirements for class lA flammable liquids. Protect containers from 
physical damage. 
Engineering Controls in the Workplace: Ground and bond metal containers and equipment when making transfers to prevent static 
sparks. Do not smoke in areas where this material is handled or stored. Emptied containers retain product residues; handle them 
accordingly! 

Transportation Data (49 CFR 172.101-2) 
DOT Shipping :'\arne: EL'lyl Bromide 
DOT Hazard Class: Poison B 
I\10 Class: 6.1 

DOT lD :\o. UN1891 
1~10 Label: Poison 
DOT Label: Poison 

References: I,::?., 4, 5, 7-9, 12, 14, 25, 37, 38, 59, 69, 73, 81, 82,84-94, 103. CRIPJI 

Judgme"ts as to ~ile suJtabihty of information hcrctn fc·r purchasers purposes are 
necessanly purchasers responsibtlity. Therefore, although re2..1onab!e care has 
been taken in the preparation of such informatton, Gcr.ium ~b:tshmg Cor-;>. 
extends no warranties. makes no represenlattons and assumes no responS!btlity 
as to the accuracy or suitability of such infonnalion for application to 
perchaser"s intended purposes or for consequence.<; of tlS use. 

Cop}nghl ~ 1987 Gemwn Publisi'Hng Corporation. 
Any (.Ommerc1al use or reproduction w1lhout the publiSher's perrruss1on IS prohJbJted. 
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Genium Publishing Corp. 

One Genium Plaza 
Schenectady, NY 12304-..JH.!O 

(51 X) 377-8854 

Material Safety Data Sheet Collection 

Phenanthrene MSDS No. 905 

Date of Preparation: 6/94 

Section 1 - Chemical Product and Company Identification 
Product/Chemical Name: Phenanthrene 
Chemical Formula: (C6H4CHh 
CAS No.: 85-01-8 

44 

Synonvms: Phenantrin . . 
Deriv~tion: A polynuclear aromatic hydrocarbon found as a component of coal tar pitch volatiles (products of bttum~nous coal 

distillation). Produced from toluene, bibenzil, 9-methyl fluorene or stilbene by passage through red hot tubes or by dtene 
synthesis of !-vinyl naphthalene and maleic anhydride. . 

General Use: Used in the manufacture of dyestuffs and explosives: in biological research or drug synthesiS. 
Vendors: Consult the b.test Chemical Week Buyers' Guide. ( 7 ~) 

Section 2 - Comnosition i Information on In~redients 
Phenanthrene, ca I 00 9c wt 

OSHA PEL* 
8-hr TWA: 0.2 mglm 3 

ACGIH TLV* 
TWA: 0.2 mg/m:l 

*Coal tar pitch volatiles (benzene soluble) 

NIOSH REL* 
10-hrTWA: 0.1 mg/m3. nc/ohe.tWJC 
extractable fraction 

DFG (Germany) MAK 
None established 

Section 3 - Hazards Identification 

~,):;.."c:tt'rt'r Emergency Overview :.'r:.'r:..'r,:,'r:.'r 
Phenanthrene exists as shiny crystals with a faint, aromatic odor. It can cause photosensitization of the skin. 
Phenanthrene is combustible and reacts dangerously with oxidizers. 

Primary Entry Routes: Skin contact. 
Target Organs: Sk.in. 
Acute Effects 

Inhalation: Effects not reported. 
Eye: Effects not reported. 

Potential Health Effects 

Skin: Can cause photosensitization of the skin. 
Ingestion: Effects not reported. 

Carcinogenicity: Although it has produceJ skin cancer in experimental animals, the results were not statistically 
significant and IARC has assigned phenanthrene a Class 3 (unclassifiablc as to carcinogenicity) designation. The 
NTP and OSHA do not list phenanthrene as a carcinogen. 

Medical Conditions Aggravated by Long-Term Exposure: Skin Jisorders. 
Chronic Effects: None reported. 

Wilson 
Risk 
Scale 
R I 
I 3 

I s 3 
I K I I 

HMIS 
H I 
F 1 

I R 0 

I PPE* 
I *se..: X 

Section 4 - First Aid l\'ieasures 
~------------------------~~~~~~~~~~~~~=~~-------------------------

Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Eye Contact: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously 

with flooding amounts of water until transported to an emergency medical facility. Consult a physician immediately. 
Skin Contact: Quickly remove contaminated clothing. Rinse exposed area with flooding amounts of water to remove loose 

material and then move quickly to a soap and water wash. For reddened or blistered skin, consult a physician. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless the 
poison control center advises otherwise, have the conscious and alert person drink I to 2 glasses of water, then induce 
vomiting. 

After first aid, get appropriate in-plant, paramedic, or community medical support. 
Note to Physicians: Treatment is symptomatic and supportive. 

{._,,r~n~hl u \l;()..l r.~ G~·n1um Puh\i~h•nt (l)rpnrJtJnn Any l'llnJm~rcl.li U\C or rcpru\Juct1on wtthout th~..· puhltsh~r·s pcmms1lm ,, prohibited Judgmcms JS to the suliJhillly u/Jnl\lrTnJ!H)n herem lur tht! pur,;h.l.~'r -~ 
purpo~·~ ,.uc Ol'l'l'''.t.rd) the pun.:hJ.x'rs responsJhillly Ali.hou!,:h rcJsuna!'llc cart:> has hecn taken m the preraratwn ol such mlnmlauun. Gc:mum Pubhshmg CL,rpilratwn extends no v.mannc:s. m.ikcs nu 
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Flash Point: 340 ·F (171 ·q 
Flash Point Method: OC 
~.EL: Not reported. 
JEL: Not reported. 

Phenanthrene 

Section 5- Fire-Fi~htin~ Measures 

Flammability Classification: Class IIIB Combustible liquid 
Extinguishing 1\ledia: Use dry chemical or carbon dioxide; water spray or foam may cause frothing. 
Unusual Fire or Explosion Hazards: None reponed 
Hazardous Combustion Products: Carbon oxides (COx) and acrid smoke 
Fire-Fighting Instructions: Do not release runoff from fire control methods to sewers or waterways. 

6/94 

Fire-Fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing 
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. 

Section 6 • Accidental Release Measures 
Sp!H /L~:1!c Procedt!res: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Shut off ignition 
sources. Cleanup personnel should protect against skin contact. 

Small Spills: To avoid dust generation, do not sweep~ Carefully scoop up or \·acuum (with appropriate filter). Damp mop residue. 
Large Spills 

Containment: Flush large spill to containment area for later disposal. Do not release into sewers or waterways. 
Cleanup: Mop up any residue. 
Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120). 

Section 7 - Handlin~ and Storage 
Handling Precautions: Use nonsparking tools to open containers. 
Storage Requirements: Prevent physical damage to containers. Store in a cool, dry, well-ventilated area away from heat, 

ignition sources, and strong oxidizers. 

Section 8 - Exposure Controls I Personal Protection 
Engineering Controls: To prevent static sparks, electrically ground and bond all equipment used with and around phenanthrene. 
Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL 

(Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at 
its source. (103) 

AdministratiYe Controls: Consider preplacement and periodic medical exams of exposed workers with emphasis on the skin. 
Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 

CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. The following respirator recommendation is for 
coal-tar pitch l'Olatiles: For any detectable concentration. use a SCBA or supplied-air respirator (with auxiliary SCBA) with a 
full facepiece and operated in pressure-demand or other positive pressure mode. For emergency or nonroutine operations 
(cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Waming! Air-purifying respirators do not protect workers i11 
oxygen-deficient atmospheres. If respirators are used. OSHA requires a written respiratory protection program that includes at 
least: medical certification, training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and 
convenient, sanitary storage areas. 

Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent prolonged or 
repeated skin contact. Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations 
(29 CFR 191 0.133). Contact lenses are not eye protective devices. Appropriate eye protection must be worn instead of, or in 
conjunction with contact lenses. 

I 
Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and washing facilities available in work area. 
Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder before reuse. Remove this 
material from your shoes and clean personal protective equipment. 

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before 
eating, drinking, smoking, using the toilet. or applying cosmetics. 

Section 9 - Physical and Chemical Pro_perties 
Physical State: Solid 
Appearance and Odor: Colorless, shiny crystals with a 

faint, aromatic odor. 
Vapor Pressure: 1 mm Hg at 244.76 "F (118.2 OC); 
400 mm Hg at 586.4 (308 ·c) 

Formula Weight: 178.22 
Density (H20==l, at 4 ·q: 1.179 giL at 77 "F (25 "C) 

Water Solubility: 1.6 mg!L at 59 "F ( 15 "C) 

Other Solubilities: I g in: 2.4 rnL toluene, 2.4 mL carbon 
tetrachloride, 2 mL benzene, I rnL carbon disulfide, 25 mL 
absolute alcohol, 60 mL cold 95% alcohol, 10 mL boiling 95% 
alcohol and 3.3 mL anhydrous ether. Also soluble in glacial 
acetic acid, chloroform, and hot pyridine. 

Boiling Point: 644 ·F (340 ·q 
Melting Point: 213 ·F (101 ·q 
Refraction Index: 1.59427 
Octanoi!Water Partition Coefficient: log Kow = 4.57 

Page 2 of 4 Copyngh1 © I l}t.l4 Genium Puhli,')h1ng Corror<Hlnn Any ~.-ommercJa.l use or reproducHon wnhout r!l.e publisher's permission 15 prohihnt:<.l 
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Section 10- Stability and Reactivit_y 
Stabilitv: Phenanthrene is stable at room temperature in closed container~ under nonnal storage and handling conditions. 
Polyme~ization: Hazardous polymerization docs not occur. 
Chemical Incompatibilities: Strong oxidizers. 
Conditions to A void: Phenanthrene dust generation and exposure to heat ignition sources, or oxidizers. 
Hazardous Decomposition Products: Thennal oxidative decomposition of phenanthrene can produce carbon oxide(s). 

Section 11- Toxicological Information 
Toxicity Data:* 

Acute Oral Effects: Mutagenicity: 
Mouse, oral. LDso: 700 mg!k.g Rat, liver cell: 3 mmol/L caused DNA damage 

Human, lymphocyte: I 00 j.lmol/L caused mutation 

I Carcinogenicity: 
Mouse, skin: 71 mg!k.g produced tumors at site of application. 

• See NIOSH. RTECS (SF7175000). for additional toxicity data. 
!---------· 

Section 12 - Ecolo2ical Information 
Ecotoxicity: Neanhes arenaceodentata, TLm = 0.6 ppm/96 hr, sea water at 71.6 "F (22 "C) 
Emironmental Degradation: If released to soil, some phenanthrene may biodegrade but the majority will bind to the soil 

without much leaching to groundwater. Volatilization is not expected to be significant. In water, it will adhere to particulates 
and sediment. Photolysis may occur near the surface producing toxic substances. Photolysis/photooxidation half-life = 8.4 hr. In 
the air, it will react with photochemically generated hydroxyl radicals (half-life= 1.67 days). 

Soil Absorption/Mobility: Phenanthrene absorbs strongly to soil and sediment in water. 

Section 13 - Disposal Considerations 
Disposal: For treatment of phenanthrene contaminated water, the particulate bound portion can be removed by sedimentation, 

flocculation, and filtration. Chlorination is not recommended as it has been shown to produce mutagenic substances. The 

) dissolved portion requires oxidation for partial removal. Contact your supplier or a licensed contractor for detailed 
recommendations. Follow applicable Federal, state, and local regulations. 

Section 14- Transport Information 
DOT Transportation Data (49 CFR 172.101): 

Shipping Name: Packaging Authorizations Quantit.Y Limitations 
Environmentally hazardous a) Exceptions: 173. I 55 a) Passenger, Aircraft, or Railcar: None 
substances, solid, n.o.s."' b) Non-bulk Packaging: 173.213 b) Cargo Aircraft Only: None 

Shipping Symbols: - c) Bulk Packaging: 173.240 
Hazard Class: 9 Vessel Stowage Requirements 
ID No.: UN3077 a) Vessel Stowage: A 
Packing Group: III b) Other:-
Label: Class 9 
Special Provisions (172.102): 8, 

B54,N50 
* Clas-.it'ied as a hazardous substance when phenanthrene is in a quantity, in one package, which equals or exceeds the RQ of 5000 lb (2270 kg) 

Section 15 - Re2ulatory Information 
EPA Regulations: 
RCRA Hazardous Waste Number: Not listed 
Listed as a CERCLA Hazardous Substance (40 CFR 302.4) per CWA, Sec. 307(a) 
CERCLA Reportable Quantity (RQ), 5000 lb (2270 kg) 
SARA 311/3\2 Codes: I 
SARA Toxic Chemical (40 CFR 372.65): Not listed 
SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Not listed 
OSHA Regulations: 
Listed (coal tar pitch volatiles) as an Air Contaminant (29 CFR 1910.1000, Table Z- I, Z-1-A) 

) Section 16 - Other Information 
References: 23, 73. 103. 124. 132, 133. 136. 139, 159, 164, 187, 190 
Prepared By .................................. M Gannon, BA 
Industrial Hygiene Review .......... PA Roy, MPH, CIH 

r:r. 
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Medical Review ........................... W Silvem1an. MD 

Disclaimer: Judgments as to the suitability of information herein fur the purchaser's purposes arc necessarily the purchaser's 
responsibility. Although reasonable care has been taken in the preparation of such infom1ation, Genium Publishing Corporation 

;tends no warranties, makes no representations. and assumes no responsibility as to the accuracy or suitability of such 
mfor.nation for application to the purchaser's intended purpose or for consequences of its u~e. 
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Genium Publishing Corporation 

One Genium Plaza 
Schenectady, NY 12304-4690 USA 

(518) 377-8854 

Material Safety Data Sheets Collection: 

Sheet No. 538 
Ethyl Chloride 

Issued: 5/85 Revision: A, 5/93 

Section 1. Material Identification 
Ethyl Chloride (CH3CH1CI) Description: Derived by passing hydrogen chloride into a solution of zinc chloride and 
ethanol or by action of chlorine on ethylene in presence of chlorides of copper, iron, antimony, and calcium. Used in 
organic synthesis, refrigeration, manufacture of insecticides, ethyl cellulose, dyes, drugs, and perfumes; as an alkylating 
agent and analytical agent; solvent for fats, oils, waxes, phosphorus, acetylene, and many resins; propellant in aerosols; 
and formerly as an anesthetic (no longer used because of possible respiratory and circulatory depression). 
Other Designations: CAS No. 75-00-3, Aethylis, Anodynon, Chloridium, chloroethane, chloryl anesthetic, hydrochloric 
ether, Kelene, monochloroethane, muriatic ether, Narcotile. 
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Ma::wfe.crurcr: Con:-.:t your supplier or distributor. Consult latest Chemical Week Buyers' Guide(TJ) for a suppliers list. 
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I 
' system depression. Skin absorption is possible and the liquid can cause frostbite. 

Section 2. Ingredients and Occupational Exposure Limits -~ 
Ethyl Chloride, ca 100% 

1992 OSHA PELs 1993-94 ACGIH TL V• 1992 Toxicity Datat 
Trmsitional & Final Rule Limits TWA: 1000 ppm (2640 mg!m3) Rat, inhalation, LC

50
: 160 g!m3 (2 hr; no toxic effects noted 

8-hrTWA: 1000 ppm (2600 mg/m3
) 

1990 IDLH Level 1991 DFG (Germany) MAK 1992 NIOSH REL 
20,000ppm None established None established 

• Notice of intended change to 100 ppm (264mg/m3) and designation as a class A3 carcinogen (animal carcinogen). 
tSee NIOSH, RTECS (KH7525000), for additional toxicity data. 

Section 3. Physical Data 
Bolllng Point: 54 'F (12 'C) Molecular Weight: 64.52 
Freezing Point: -217.6 'F (-138.7 'C) Specific Gravity: 0.9214 at 32 'F (0 'C) 
Vapor Pressure: 1064 mm Hg at 68 'F (20 'C) Water Solubility: 0.57% at 68 'F (20 'C) 
Density (Air = 1): 2.22 Other Solubilities: Per I 00 g water at 77 'F (25 'C): acetone (I 03 g), benzene 
Surface Tension: 19.5 dyne/em at 68 'F (20 'C) (110 g), n-heptane (87 g), meL!-Janol (37 g); at (21 'C): ethanol (48 g) 
Ionization Potential: 10.97 eV Odor Threshold: 4.2 ppm (should be sufficient warning) 
Relative Evaporation Rate (BuAc =1): > 1 Critical Pressure: 52 atm 
Viscosity: 0.279 cP at 50 'F (10 'C) Critkal Temperatcre: 368.9 'F (187.2 'C) 
Octano!IWater Partition Coefficient: log Kow = 1.43 

Appearance and Odor: Colorless gas with an ethereal, slightly pungent odor at room temperature. When compressed, it is a colorless, volatile 
liquid. 

Section 4. Fire and Explosion Data 
Flash Point: -58 'F (-50 'C) CC J Autoignltlon Temperature: 966 'F (519 'C) ILEL: 3.8% v/v JUEL: 15.4% v/v 
Extinguishing Media: For small fires, use dry chemical, water spray, or regular foam. For large fires, use water spray, fog, <;>r regular foam. 
Ut;l!Su-al Fire or E,.-ploslon Hazards: Burning rate= 3.8 mm/minute.. Containe; m-.y e:;.plode in heat o' fire. Ethyl chloride preser.ts a v:>.p:1. 
explosion hazard indoors, outdoors, and in sewers. Bu1'11S with a smoky, greenish flame. 
Specie) Fire-fighting Procedures: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing apparatus 
(SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. StiUctural firefighters' protective clothing provides only 
limited protection. Apply cooling water to sides of contai.,ers until well after fire is out. Stay a·.vay from ends of tanks. For massive fire i.o> ca:r~o 
area, use monitor nozzles or unmanned hose holders; if impossible, withdraw from area and let fire burn. Withdraw immediately in case ycu hear 
a rising sound from venting safety device or notice any tank discoloration due to fire. Do not release ru.noff from fire control methods to £eVi'.T~ or 
waterways; dike for proper disposal. 

Section 5. Reactivity Data 
StabUity!Polymerlzatlon: Ethyl chloride is stable up to 752 'F (400 'C) in closed containers under normal storage and handling conditions. 
Hazardous polymerization cannot occur. 
Chemical Incompatibilities: Include oxidizing materials, water/steam (produces hydrogen chloride), sodium. potassium, calcium, and powdered 
aluminum, ccpper, m&gnesium, IUid zinc. 
Conditions to Avoid: Contact with heat, ignition sources, and incompatibles. 
Hazudous Products of Decomposition: Thermal oxidative decomposition of et!-Jyl chloride can produce phosgene, and hydrogen chloride gas. 

- Section 6. Health Hazard Data 
Carcinogenicity: The following agencies consider ethyl chloride to be a carcinogen: NIOSH-X083l and DFG MAK-B.< 181>The NTP has positive 
studies (equivocal tumorigenic agent) but no carcinogen designations have been assigned. 
Summary of Risks: Ethyl chloride does not appear to present a serious industrial health hazard because very high concentrations are needed to 
produce adverse effects. If concentrations are high, central nervous system depression is the most common effect and ... Co111U.. on M111 pace 

.. 

• 
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Section 6. Health Hazard Data, continued 
the resulting "drunkeiUless" and incoordination may lead to incorrect machinery operation with possible injury. Ethyl chloride can be absorbed 
through the skin and frostbite is possible from contact with the liquid (compressed gas). 
Medical Conditions Aggravated by Long-Term Exposure: None reported. 
Target Organs: Respiratory and cardiovascular system; liver and kidneys (seen in animals and is possible but not likely in humans). 

I Primary Entry Routes: Inhalation, skin absorption. 
Acute Effects: At high concentrations, inhalation can cause central nervous system depression and cardiac arry!hrnias. Some irritation of the 
eyes, skin, wd respiratory tract is also possible. Allergic eczema is reported in two individuals subjected to an allergy test but it is not expected 
to occur frequently. Volunteers exposed to 40,000 ppm experienced dizziness, eye irritation, and abdominal cramps; 25,000 ppm caused 
incoordination; 19,000 produced analgesia after 12 minutes; and 13,000 ppm resulted in slight inebriation. Ethyl chloride is quickly absorbed 
both via the lungs and through the skin but most is eliminated via the lungs just as quickly. 
Chronic Effects: None reported. 
FIRST AID Eyes and Skin: The liquid (compressed gas) can cause frostbite. Immerse affected skin (or rinse eyes) with tepid water (1 04 'F/ 
40 'C) until completely rewarmed. Do not rub affected area or use dry heat! 
Inhalation: Remove exposed person to fresh air and support breathing as nec<ied. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless otherwise advised, 

. have that coi'IScious and alert person dri.n..\: 1 to 2 glasses of water, then in·i:.!c~ 1'0~it!ng. 
' After first aid, get appropriate In-plant, paramedic, or community medical support. 

l 

:\'ote to Physicians: Treatment is symptomatic and supportive. 

Section 7. Spill, V~ak, and Disposal Procedures 
SpiiVLeak: Isolate and ventilate area, deny entry, and stay upwind. Stop gas flow. Shut off all ignition sources. Cleanup persoiUlel should 
protect against gas inhalation and contact with the liquid. It is a gas above 54 'F (12 'C) so if spilled as a liquid, it would tend to evaporate before 
cleanup could begin. Prevent entry into sewers, drains, and waterways. Follow applicable OSHA regulations (29 CFR 1910.120). 
Environmental Degradation: In water, some ethyl chloride will volatilize with estimated half-life of 1.1 to 5.6 days and some will hydrolyze 
with an estimated half-life of 38 days at 77 'F (25 'C). In soil, some will volatilize (dry soil) or leach; and some will hydrolyze (moist soil). In 
air, ethyl chloride will react with photochemically produced hydroxyl radicals with an estimated half-life of 40 days. 
Soil Absorption/Mobility: With estimated Koc values of 33 and 143, ethyl chloride is expected to be highly mobile. 
Disposal: Thermal destruction is difficult unless a gas feed to an incinerator (permit-approved facility only) can be arranged. Complete combus
tion is necessary to prevent the formation of phosgene gas. Incinerator should be equipped with an afterburner and scrubber to remove the halo
acids. Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations OSHA Designations 
Listed as a SARA Toxic Chemical (40 CFR 372.65) Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 
SARA Extremely Hazardous Substance (40 CFR 355), TPQ: Not listed 
Listed as a RCRA Hazardous Waste (40 CFR 261.21 ): 0001, "Characteristic of lgnitability" 
Listed "chlorinated ethanes" as a CERCLA Hazardous Substance* (40 CFR 302.4 ); per CWA. Sec. 307 (a) 
* An RQ is not given for the broad class. 

~~~--~~~--~~~----~~=--------------------------------------------------------------------------
Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye· and face-protection regulations (29 CFR 1910.133). Because 
contact lens use in industry is controversial, establish your own policy. 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if 
necessary, wear a MSHA!NIOSH-approved respirator. For< 10,000 ppm, usc a supplied-air respirator (SAR) or SCBA. For< 20,000 ppm, use a 
SAR operated in continuous-flow mode or any SAR or SCBA with a full facepiece. For emergency or nonroutine operations (cleaning spills, 
reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-dejicienJ atmospheres. If 
respirators are used, OSHA requires a written respiratory protection program that includes at least: medical certification, training. fit-testing, 
periodic environmental monitoring, maintenance, inspection, cleaning. and convenient, sanitary storage areas. 
Other: Wear chemically protective gloves, boots. aprons, and gauntlets made of Vi ton, nitrile, or butyl rubber to prevent skin contact. 
Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL (Sec. 2). Local 
exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at its source.<103l 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Separate work and street clothes and launder before reuse. Remove ethyl chloride from shoes and clew PPE. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using ethyl chloride, especially before eating, 
drinking, smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage/Handling Requirements: Store in a cool, dry, well-ventilated area away from heat, ignition sources, and incompatibles. Outside or 
detached storage is preferred. Inside storage should be in a standard flammable liquids storage cabinet. 
Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airborne contaminants and 
to maintain concentrations at the lowest practical level. Install Class I, Group 0 electrical equipment 
Administrative Controls: Consider preplacement and periodic medical exams of exposed workers. Educate workers on ethyl chloride's explosive 
potential. T . D 

DOT Shipping Name: Ethyl Chloride 
DOT Hazard Class: 2.1 
ID No.: UN1037 
DOT Packing Group:
DOT Label: Flammable Gas 
Special Provisions (172.102): B63, B77 

ransportat10n ata (49 CFR 172.101) 

Packaging Authorizations 
a) Exceptions: None 
b) Non-bulk Packaging: 173.322 
c) Bulk Packaging: 173.314, .315 

Quantity Limitations 
a) Passenger Aircraft or Railcar: Forbidden 
b) Cargo Aircrart Only: !50 kg 

Vessel Stowage Requirements 
a) Vessel Stowage: B 
b) Other: 40 

AISLISCoU~cuonReferences:26,73, 100,101,103,124,126,127,132,133,136,139,148,153,159,164,167,168,176,183,186 
Prepared by: M Gannon, BA; Industrial Hygiene Review: PA Roy, MPH, CIH; Medical Review: TW Thobum, MPH, MD 

Copyri&Jo; C 19931>y Genium Publiahin& Corporatioa. Any cmnrnercial uoc or "'p<oduction without the publilher'a permiuion ia prohibiled. Judcmcnta u to tho auitab~ity ofinfonnation horein far the pwclwcr'a
an: ocociMrily tiE pur<:huct'a reapartaibility. Althouah reucnable care lw boon taken in the preparation of ouch information, Gc:nium Publilhini Corporation extmda no warrantiel. mal:ca no n:preacntationa. and UlumcJ 

no n:spoo.sibiliry u to the accuracy or Juiubility of IUch infonnarion for application to the purchucr'J intended purpo!C Cl' for coNCqutntc:l of il'l u.tc. 
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Material Safety Data Sheet Collection 

Lindane MSDS No.560 

Date of Preparation: 6/94 

Section 1 - Chemical Product and Company Identification 
Product/Chemical Name: Lindane 
Chemical Formula: C6H6CI6 
CAS No.: 58-89-9 

44 

Synonyms: Agrocide: Devoran; gamma-benzene hexachloride: gamma-8HC; gamma-HCH; !.2.3.4,5,6-hexachlorocyclohexane, 
gamma isomer; Kwell; Lentox; Novigam; Streunex 

D~erivation: Lindane is the gamma isomer of hexachlorocyclohexane. of which there are 4 others (alpha, beta, delta, epsilon). 
The gamma isomer is found to be the most effective. Produced by reaction of chlorine with excess benzene in the presence of 
sunlight to give isomeric mixtures, followed by treatment with methanol or acetic acid and then fractional crystallization or 
chromatographic adsorption to separate the gamma isomer. Lindane is available in emulsifiable concentrates. llowables, 
wettable powder~. oil-base sprays. granule~. dusts, or aerosols. . 

General Use: Lindane is an insecticide. It is used for control of insects on wood. cotton and other foliar plants; treatment of s01l 
and vegetable/fruit seeds; control of termites; and medicinally (I '7r solutions) to kill lice and mites (scabies) on the human body. 

Venders: Consult the latest Chemical \Veek Buyers' Guide. !73l 1 

Section 2 - Composition I Information on Ingredients 
Lindane; the commercial grade (medicinal) contains 99+0( gamma isomer (lindane), and the technical grade contains- 64% 

alpha, I 0'7r beta, 13% gamma, 9% delta, and I o/c epsilon. 

OSHA PEL 
8-hr TWA: 0.5 mglm 3 

NIOSH REL 
10-hr TWA: 0.5 mg/m3 (skin) 

DFG (Germany) MAK 
TWA: 0.5 mg/m3 (skin) 

ACGIHTLV 
TWA: 0.5 mg/m3 (skin) 

IDLH Level 
1000 mgfm3 

Category III: Substances with systemic effects 
Onset of effect: > 2 hr 
Half-life> shift length (strongly cumulative) 

Peak Exposure Limit: 
5 mglm3, 30 min. average value, !/shift 

Section 3 - Hazards Identification 

~~::Cfr:,'r~;,'r Emergency Overview ~,'(;,'c-,'f~,'(;,'( 

Lindane exists as a white to yellow crystalline solid with a slight musty odor. It exerts its toxicity primarily on 
the central nervous system resulting in convulsions and seizures. Inhalation may also cause irritation of the 
eyes, nose, and throat. Acute toxicity appears to be more prominent than chronic toxicity with this gamma 
isomer, whereas the other isomers of hexachlorocyclohexane appear to have primarily chronic effects. 
Lindane is readily absorbed through the skin, but ingestion has resulted in the severest symptoms. 

Potential Health Effects 
Primary Entry Routes: Inhalation, skin contact/absorption. ingestion. 
Target Organs: Eyes, skin, central nervous system. respiratory tract, ar.d possibly (:1s seen in animals) the liver, 

kidneys, and blood. 
Acute Effects 

Inhalation: Can cause irritation of the eyes, nose, and throat, severe headache, nausea and vomiting. 

I 

I 
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Eye: Irritation. Conjunctivitis can occur from application of 1 o/c solution to eyelashes. Optic atrophy (tissue t If in 
death) and blindness occurred in one patient with systemic toxicity. solution, 
Skin: Skin contact may cause sensitivity reactions. Lindane is easily absorbed through the skin, especially in hot, solvent 
humid conditions. Systemic effects are similar to those via ingestion (see below). In one case of fatal skin may 
absorption, the autopsy revealed cerebral edema (swelling of the brain), and hemorrhaging with localized tissue elevate the 
anemia of the kidney. Toxic levels absorbed through the skin may be a significant hazard with medicinal use, rating to 2. 
especially in children. PPE+ 
Ingestion: Toxicity appears to be most severe via ingestion. Toxicity generally occurs at doses> 50 mg +sec. 8 

(children) or >150 mg (adults). The estimated fatal dose is 600 mg/kg. Symptoms develop rapidly after ingestion of pure 
lindane and 2 to 12 hr after ingestion of the technical mixture. If fatal, death occurs within 24 hr. Symptoms include malaise. 
nausea and vomiting, dizziness, diarrhea, agitation, collapse, cyanosis, muscle tremors, violent convulsions, and seizures. J Carcinogenicity: Listed as a carcinogen by the following agencies: IARC (Class 28), NTP (Class 2), and EPA (Class 82). Not 
listed as a carcinogen by OSHA. There have been four cases of leukemia in men exposed to lindane (with or without other 
chemicals). 

Medical Conditions Aggravated by Long-Term Exposure: Seizure disorders, especially those treated with phenytoin. 
Cnp)·nght 0 l'J'J4 tl) GeniUm Publishing Corporation. Any cummerc•aJ use or reproduct•on WJlhout th~ publisher's perml.SShln IS pn'hiblted Judgments as 10 the .'\UHatllhty ol mturmauon herem tor rhe purt·hascr s 
purp~o.I'OCS. are ne,css.m\y lh~ purchaser's respons1hility. Although reaSl'nahle c.u-e has t>een taken m the preparatmn ol ~u~:h mformat111n. GL'nJUm Publishing CorpPrJtion e.waends no v.arranues. m.ikes no 
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Chronic Effects: Lindane is suspected of causing aplastic or hypoplastic anemia in many individuals, but this is questionable 
sir.:c in 1/3 of 46 cases of reported bone marrow injury, there was also exposure to other agents including benzene. It is 
concluded that blood disorders are possible, but generally in hypersensitive individuals. Minor liver damage has been seen in 
animals but not yet documented in humans. One case of motor neuron disease has been reported from chronic exposure. 

Other: Lindane is metabolized to 2,3,4,6-tetrachlorophenol. Its half-life in plasma is 26 hr (IV injection) and 18.2 hr (skin 
absorption). Lindane is stored in the fat at about the same rate as intake. Maximum storage is reached at 6 weeks and disappears 
after another 3 weeks. Of all the hexachlorocyclohexane isomers, gamma (lindane) is the least cumulative. Concurrent exposure 
to cadmium has been shown to inhibit lindane metabolism and increase toxicity and mutagenicity in animals. 

Section 4 - First Aid Measures 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Eye Contact: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously 

with flooding amounts of water until transported to an emergency medical facility. Consult a physician immediately. 
Skin Contact: Quickly remove contaminated clothing. Rinse with llooding amounts of water for at least 15 min. Wash exposed 

area with soap and water. For reddened or blistered skin, consult a physician. 
In~esHon: N·~ver give anything by m0u1h to an uncor:scious or cor.\'ul~ir.g pcr:-:on. Cont:~ct a poison co:1tro! center. U::!e:>s tLc 

poison control center advises otherwise, have the consciociS and alert person drink. l to 2 glasses of water to dilute. The decision 
to induce vomiting should be mJde on an individual basis: use caution because of the high probability of seizures. Do not 
administer milk, fatty foods, or oils because they enhance absorption. 

After first aid, get appropriate in-plant, paramedic, or community medical support. 
Note to Physicians: Lindane concentration in blood is an indication of extent of absorption. Symptoms (after ingestion/skin 

absorption of the technical mixture) may be delayed. Perfom1 a CBC including rbc, wbc and differential. Precautions against 
seizures should be taken in cases of acute exposure. 

Section 5- Fire-Fighting Measures 
Flash Point: Noncombustible. Lindane may be di:>solved in a solvent [-!lash point= 150 ·F (65.6 ·q]. 
Autoignition Temperature: Noncombustible. 
LEL: None reported. 
UEL: None reported. 
Extinguishing Media: Usc agent suitable for surrounding lire. 
Unusual Fire or Explosion Hazards: Container may explode in heat of tire. 
Hazardous Combustion Products: Carbon oxides, chlorine, hydrogen chloride, and phosgene gas. 
Fire-Fighting Instructions: Do not release runoff from fire control methods to sewers or \vaterways. 

Genium 

~ 
Fire-Fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing 

apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighters' protective 
clothing is nor effective for protection against lindane. Wear chemical clothing specifically recommended by the shipper or 
manufacturer. 

Section 6 - Accidental Release Measures 
~---------------------------------

Spill/Leak Procedures: Notify safety personnel. isolate and ventilate area, deny entry. and stay upwind. Cleanup personnel 
should protect against inhalation and skin/eye contact. 

Small Spills: Dampen material with alcohol to avoid dust generation. Carefully scoop into vapor-tight plastic bags and seal for 
later disposal. Dampen a paper towel with alcohol to wipe up any residue. 

Large Spills 
Containm•:nt: Dike fe1r ahead of solution spill for late:r disposal. Do not re!cJ.se into sewers or 'Naterways. 
Cleanup: Wash spill area well with soap and water. 
Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120). 

Section 7 - Handling ~nd Storage 
Handling Pn::cautions: Avoid dust generation. 
Stcrage Requkements: Store in a cool, dry, well-ventilated area away from alkalis and powdered aluminum iron, or zinc. 

Section 8 - Exposure Controls I Personal Protection 
Engineering Controls: Enclose all processes where possible to avoid dust dispersion into work area. 
Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations below OSHA PELs 

(Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at 
its source. (103) 

Administrative Controls: Consider preplacemcnt and periodic medical exams of exposed workers with emphasis on the central 
nervous system, liver, kidneys, and blood. 

Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 
CFR 191 0.134) and, if necessary, wear a MSHNNIOSH-approved respirator. For$. 5 mgfm:l, usc any chemical cartridge 

respirator with a dust, mist, or fume filter, and protection against organic vapors; any supplied-air respirator (SAR); or any 
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SCBA. For$ 12.5 mg/rn·\ usc any powered, air-purifying respirator with organic vapor cartridges and a dust, mist. and fume 
filter. or any SAR operated in continuous flow mode. For$ 25 mg/m '. usc any chemical cartridge respirator with a full 
facepiece, organic vapor cartridges. and a high-cfticiency particulate filter; any SCBA or SAR with a full facepiecc; any gas, 
mist, or fume respirator with organic vapor cartridges and a high efficiency particulate filter; or any powered, air purifying 
respirator with a tight fitting facepiecc, organic vapor cartridges and a high-efficiency particulate filter. For$ 1000 mg/m 3• use 
any SAR operated in pressure-demand or other positive-pressure mode. For emergency or nonroutinc operations (cleaning spills, 
reactor vessels. or storage tanks), wear an SCBA. Waming.' Air-purifying respirators do not protect workers in o.rygen-deficient 
atmospheres. If respirators are used, OSHA requires a written respiratory protection program that includes at least: medical 
certification, training, fit-testing, periodic environmental monitoring. maintenance, inspection, cleaning, and convenient, sanitary 
storage areas. 

Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent prolonged or 
repeated skin contact. Polycarbonate and butyl rubber are suitable materials for PPE. Wear protective eyeglasses or chemical 
safety goggles. per OSHA eye- and face-protection regulations (29 CFR 1910.133 ). Contact lenses are not eye protective 
devices. Appropriate eye protection must be worn instead of. or in conjunction with contact lenses. 

Safety Stations: Make emergency eyewash stations. safety/quick-drench showers, and washing facilities available in work area. 
Contaminated Equipment: Separate contaminated work clothes from 'lr.::et ~·lr1lh<.:s. Launder befPre reuse. Rer,·I<J">e lindane 

from your shoes and clean personal protective equipment. 
Comments: Never eat. drink, or smoke in work areas. Practice good per~onal hygiene after using lindane. especially before 
eating, drinking, smoking. using the toilet. or applying cosmetics. 

Section 9 - Physical and Chemical Properties 
Physical State: Solid 
Appearance and Odor: White to yellow, crystalline solid 

with a slight, musty odor. 
Vapor Pressure: 9.4 x 10-6 mm Hg at 68 OF (20 T) 
Formula Weight: 290.82 
Specific Gravity (H 20=1, at 4 "C): 1.85 
Water Solubility: 0.00 I'~<• 
Octanol/Water Partition Coefficient: log Kow = 3.72 
Relative Evaporation Rate: 1.5 x 10 4 m/hr 

Other Solubilities: Soluble in xylene (24.77c ), toluene (27.69( ). 
petroleum ether (2.9%), ethyl acetate (35.77c), carbon 
tetrachloride (6.7% ), cyclohexanone (36.79c), acetic acid 
(12.8%), dioxane (31.4%); lindane solubility per 100 
g/solvent: acetone ( 43.5 g), benzene (28.9 g), chloroform (24 
g). ether (20.8 g) and ethanol (6.4 g). 

Boiling Point: 614 "F (323 ·c) 
t\'lelting Point: 234.5 ·F (112.5 ·q 
Refractive Index: 1.644 at 68 ·F (20 ·c/D) 

Section 10 - Stability and Reactivity 
Stability: Lindane will slowly decompose at ordinary pH [50S at 72 T (22 ·c). pH 7: 191 days] and more rapidly under 

alkaline conditions (50o/c at 22 ·e, pH 9: II hr). 
Polymerization: Hazardous polymerization does not occur. 
Chemical Incompatibilities: Lindane i' decomposed by alkalis to form trichlorobenzenes and reacts with powdered aluminum, 

iron. and zinc. ' 
Conditions to Avoid: Exposure to incompatibles. 
Hazardous Decomposition Products: Them1al oxidative decomposition of lindane can produce carbon oxides. chlorine. 
hydrogen chloride, and phosgene gas. 

Section 11- Toxicological Information 
Toxicity Data:* 

Acute Oral Effects: 
Child, oral, TDLo: !80 mg/kg cJused convulsions or effect 
on seizure threshold, difficulty breathing, and cyanosis 
(blue-tinged skin, lips and fingernails due to a decrease in 
oxygenated blood). 

Rat, oral, LD so: 76 mg/kg 
Acute Dermal Toxicity: 
Man, skin, TDLo: 20 mg/kg applied intem1ittently for 6 
weeks caused visual field and cardiac changes. 

Rat, skin. LD so: 414 mg/kg 

*Sec NIOSH. RTECS (GV4900000), for additional toxicity data . 

Carcinogenicity: 
Mouse, oral: 14 g/kg administered continuously for 2 years 
produced liver tumors. 

Mouse, oral: 25 g/kg administered continuously for 73 
weeks produced lung and liver tumors. 

Mutagenicity: 
Rat, liver cell: 30 !lmoi!L caused DNA damage. 
Human. fibroblast: 100 mg/kg caused mutation. 
Reproductive Effects: 
Woman, oral: 5 mg/kg taken during the 18th week of 
pregnancy resulted in fetal death. 

. Jr-----------------~S~ec=t~io~n~1~2~-~E~c~o~lo~•g~Jic~a~l~I~nt~o~nn~a~ti~o~n----------------~ 
Ecotoxicity: Coho salmon, LCso = 23 J.!g/L/96 hr; mallard duck, oral, LDso = > 2000 mg/kg; rainbow trout, LC 50 = 27 ~!giL/96 
hr: fathead mmnow, LC50 = 87 !lgfL/96 hr. 

Page 3 of 4 

http://reu.se


MSDS No. 560 Lindane 6/94 
Em·ironmental Degradation: Lindane is more persistent in dry, sandy soils than in moist soils. 50 to 90o/c of lindane applied to 

moist soil was lost in 6 hr and 6 days, respectively. Only 129r W<lS lost from dry soil in 50 hr. In general, lindane applied to soil 
will mostlv vulatilize while some will slowly leach ll> groundwater. If released to water, lindane will mostly diffuse into 
sediment. ·If water is alkaline, hydrolysis may occur. Lindane will bioconcentrate in s(lme aquatic organisms. In the atmosphere, 
lindane will react with hydroxyl radicals (half-life: I .63 days). It will a\sl) be removed by rainfall and dry deposition. Average 
residence time in the atmosphere is 17 weeks. 

Section 13 - Dis osal Considerations 
Disposal: Lindane is a potential candidate for liquid injection or rotary kiln incineration. Biodegradation should be investigated 

as lindane may be decomposed by sludge flora or blue-green algae. Chemical processes appear to be of little use, as degradation 
products may be even more harmful than lindane itself. Contact your supplier or a licensed contractor for detailed 
recommendations. Follow applicable Federal, state, and local regulations. 

Shipping Name: Organochlorine 
pesticides, solid, toxic, n.o.s. 

Shipping Symbols: -
Hazard Class: 6. I 
ID No.: UN2761 
Packing Group: III 
Label: Keep Away From Food 
Special Provisions (172.102):-

Section 14 - Transport Information 
DOT Transportation Data (49 C:FR 172.101): 

Packaging Authorizations 
a) Exceptions: 173. 153 
b) Non-bulk Packaging: 173.213 
c) Bulk Packaging: 173.2..l0 

Quantity Limitations 
a) Passenger, Aircraft, or Railcar: 100 kg 
h) Cargo Aircraft Only: 200 kg 

Vessel Stowage Requirements 
a) Vessel Stowage: A 
b) Other: 40 

~·-------------------------------------------------------------------------------------------~ 

Section 15 - Regulatory Information 
EPA Regulations: 
Li~ted as a RCRA Hazardous Waste (40 CFR 261.33): No. Ul29 
Listed as a CERCLA Hazardous Substance (40 CFR 302.4) per RCRA. Sec. 300 I; CW A. Sec. 311 (b)(4 ); and CWA, Sec. 307(a) 
CERCLA Reportable Quantity (RQ), I lb (0.454 kg) 
SARA 311/312 Codes: I, 2 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
_isted as a SARA EHS (Extremely Hazardous Substance) (40 CFR 355), Threshold Planning Quantity (TPQ): I ,000/10,000 lb* 

I OSHA Regulations: 
Listt:d as an Air Contaminant (29 CFR 1910.1000, Table Z-1, Z-1-A) 

I 

"Th~ lower TPQ applies to solids in powder form with a particle size of< I 00 micf(lns; in molten or solution form; or me~b the NFPA rating 
,lf 2. 3. Llr ~ fnr r~:lctivity. If the >olid does not meet an) of these criteria, the higher TPQ applies. 

Section 16 - Other Information 
------------------------------------~ 

References: 73. 103, 124. 132, 133. 136. 14~. 153. 167. 16~. 169, 176, 1g7, 190 

Prepared By ................................. M Gannon. BA 
Industrial Hygiene Review ......... PA Roy. MPH. CIH 
\ledical Rniew ........................... \V Silvem1an. 1\tD 

Disclaimer: Judgments as to the suitability of information herein for the purchaser's purposes are necessarily the purchaser's 
responsibility. Although reasonable care has been taken in the preparation of such infonnation, Genium Publishing Corporation 
extends no warranties. makes no representations. and assumes no responsibility as to the accuracy or suitability of such 
information for application to the purchaser's intended purpose or for consequences of its use. 
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DIALOG(R)File 337:CHEMTOX(R) 
(c) 1995 Resource Consultants, Inc. All rts. reserv. 

00005209 
II)E~TIFIER I~FORMATIO~--------------------------------------------------

Chemical ~arne 
Synonym(s) 

I)lELI)Rl~; 

I)IELI)RITE 

I)lMETHANO~A 

OCTALOX; 

1,4,4A,5,6 

: DIELDRI~ 
: ALVIT; COMPOU~I) 497; I)lELI)REX; 

DIELDRI~ (DOT); DIELDRINE (French); 

; ENT 16,225; HEOD; 
HEXACHLOROEPOXYOCT AHYI)RO-endo,exo-

PHTHALENE; I LLOXOL; NCI-C00124; 

PANORAM I)-31; QUINTOX; 
1,2,3,4,10,10-HEXACHLOR0-6,7-EPOXY-

,7 ,8,8A-OC 
T AHYI)R0-1 ,4-E~DO-EX0-5,8-I)l-

METHANONAPHTHALE~ 
E; 3,4,5,6,9,9-HEXACHLOR 
0-1a,2,2a,3,6,6a,7 ,7a-OCT AHYI)R0-2,7:3,6-I)IMET 
HANO; DIELDRIN 
(HEXACHLOROEPOXYOCTAHYDRO

ENDO,EXO-DIMETHANON 
APHTHALENE 85% AND RELATED 

COMPOUNI)S 15%); 
HEXACHLOROEPOXYOCTAHYDRO-ENI)O,EXO-

I)IMETHANONA 
PHTHALENE 85% ANI) RELATE!) COMPOUNDS 

15% = 
I)IELI)RIN; ENT-16225; SI) 3417; I)-31 

CAS Registry Number : 60-57-1 
RTECS Number : 101750000 
Molecular Formula : C 12H8Cl60 
Molecular Weight : 380.91 
Wisswesser Line Notation : T E3 D5 C555 A D- FO KUTJ AG AG BG 

JGKGLG 
ENI)O EXO 

Record Last Updated : 03/09/95 



PHYSICAL PROPERTY INFORMATION-------------------------------------

Physical Description :WHITE CRYSTALS OR LIGHT BROWN 
FLAKES WITH A 

MILD CHEMTICAL ODOR. MAY BE DISSOLVED IN PETROLEUM 
BASED SOLVENT. 

(NYDH) [INSECTICIDE] 
Boiling Point in F : dec 
Boiling Point in K : dec 
Melting Point inC : 174.3 C 
Melting Point in F : 345.8 F 
Melting Point inK : 447.51 K 
Auto Ignition in C 
Auto Ignition in F 
Auto Ignition in K 
Flash Point in C 
Flash Point in F 
Flash Point in K 
Vapor Pressure (psi) : No data 
Vapor Pressure Data : 1.8X10-7 
Vapor Specific Gravity : No data 
Evaporation Rate : Not given 
Upper Explosive Limit : Not applicable 
Lower Explosive Limit : Not applicable 
Specific Gravity : 1. 7 5 @ 20C 
Water Solubility (mg/L) : 0.02 % 
Absorbance Units : No data 
Incompatibilities : STRONG OX,ACTIVE METALS LIKE 

SODIUM,STRONG 
ACIDS,PHENOLS 

Reactivity w/ Water : No data on water reactivity 
Reactivity w/ Common Mtl : No data 
Stability During Transport : No Data 
Polymerization Possibile : No data 
Practical Quantitation : 0.05; 10 
Toxic Fire Gases : None reported other than possible unburned 

vapors 
Odor Description : Mild chemical 
Odor (100% Pop. Detection) : No data 
Odor Detection Lower Limit : 0.041 ppm 
Uses : Insecticide. Condensed Chemical Dictionary, 

lOth ed. 



General Storage Reqs : KEEP IN TIGHTLY SEALED 
CONTAINERS, PREFERABLY 

OUTDOORS. (NYDH) 

REGULATORY INFOR~ATION-----------------------------------------------

DOT - Department of Transportation 
DOT Shipping N arne : Dieldrin 
DOT Identification Num. : NA2761 
DOT Hazard Class : 6.1 POISON 
DOT Guide Number :55 
DOT Label(s) Required : POISON 

EPA Water- Environmental Protection Agency 
Clean Water Act (CWA) :Sec 307 and 311 
CW A Priority Pollutant : Yes 
CW A Hazardous Sub Listed: Yes 
MCL (~ax Contam Level) : Not specified 
MCLG (Max Contam Goal) :Not specified 
Marine Pollutant List : Severe marine pollutant listed by name 

EPA AIR - Environmental Protection Agency 
Clean Air Act : Not listed 
Air Sampling Agency : NIOSH; OSHA 
Air Sampling Method : 3(S283); IMIS0905 
NIOSH/OSHA Analytical Method: GC; GC/ECD 

EPA SUPERFUND- Environmental Protection Agency 
SARA 312 Categories 

Acute toxicity: Toxic. LD50 > 50 and <= 500 mg/kg (oral rat). 
Chronic toxicity: reproductive toxin. 
Acute toxicity: Highly toxic. LD50 is 50 mg/kg or less (oral rat). 
Chronic toxicity: carcinogen 

CERCLA RQ Symbol : X CERCLA 
CERCLA RQ (Rep. Qty) : 1 pound (0.454 kg) CERCLA 
TPQ (Threshold Pl. Qty.): Not listed 

USPS - US Postal Service 
Hazard class: ORM-A 
Mailability: Domestic service and air transportation; shipper's 

declaration required 
Max per parcel: 70 LBS; 5 LBS 

NFP A - National Fire Protection Association Code Information 
Health Hazard (BLUE) :Unspecified 
Flammability (RED) : Unspecified 
Reactivity (YELLOW) :Unspecified 
Special : Unspecified 



OSHA - Occupational Safety & Health Administration 
STEL : Not in Table Z-1-A 
Exposure Comment : X 
Exposure Limit Comment : SKIN 
8 Hour Air Contam Limit: Final Rule Limits: TWA= 0.25 

mg/M3(SKIN) 
HS System ID :Not given 
Air Contam Ceiling Limit: Not in Table Z-1-A 
Duration at Max Cone : 0.25 

EPA - Environmental Protection Agency 
Waste Number : P037 
Solid Waste Analyt Meth : 8080 8270 
Toxic Characteristics ID: None 
Pesticide Rereg Ingred : Not listed 
TSCA Status 

EPA TSCA Test Submission (TSCA TS) Database - September 1989 
EPA TSCA Test Submission (TSCATS) Database- April 1990 
TSCA Rulemaking 
Name :LIST OF HAZARDOUS SUBSTANCES UNDER 104(1) OF 

THE COMPREHENSIVE 
ENVIRONMENTAL RESPONSE, COMPENSATION, AND 

LIABILITY ACT (CERCLA OR 
SUPERFUND) AS AMENDED BY SARA SECTION 110. 

40 CFR: 
Final cite :52 FR 12866 
Published :04117/87 
Notes :FIRST list of 100 hazardous substances. 

State Regulatory Information 
CA List of Lists 

(B) EPA List of Priority Pollutants. 
(C) AB 1803 Well Monitoring Chemicals. 
(G) AB 2588 Air Toxics "Hot Spots" Chemicals. 
(H) D.H.S. Drinking Water Action List. 
(K) Prop. 65 Chemicals List. 

MA List of Lists 
DIELDRIN 
OSHA 
ACGIH 
Care Assessment Group (EPA) 
NCI 
Extraordinarily Hazardous Substance 
Carcinogen 
FEPA 



NJ List of Lists 
List number 0683 
Carcinogen 
Mutagen 

NJ "Right To Know" Num. : 0683 
NJ "Right To Know" Codes: CA,MU 
P A List of Lists 

Environmental Hazard 
W A Hazard Designation : 0 

Canadian Ingredients Disclosure List 
Listed? : N 

OTHER 
Threshhold Quantity (TQ): Not listed 
Toxic Character Reg Lvl : Not given 
STCC Number : 4941134 4941135 4941133 

Summary of Regulatory Lists That This Substance Appears On 

ACGIH TL V list "Threshold Limit Values for 1992-1993" 
ATSDR Toxicology Profile available (NTIS** 
California Assembly Bill 1803 Well Monitoring Chemicals. 
California Assembly Bill 2588 Air Toxics "Hot Spots" Chemicals. 
California Department of Health Services Drinking Water Action List. 
Clean Water Act Section 307 Priority Pollutants 
Clean Water Act Section 311 Hazardous Chemicals List. 
DIELDRIN [60-57-1] 
DOT Hazardous Materials Table. 49 CFR 172.101 
EPA Carcinogen Assessment Group List 
EPA TSCA Test Submission (TSCATS) Database- April 1990 
EPA TSCA Test Submission (TSCATS) Database- September 1989 
First Third Wastes List. 40 CFR 268.10. 54 FR 26594 (June 23, 1989) 
Massachusetts Substance List. 
New Jersey Right To Know Substance List. (December 1987) 
New Jersey Right to Know Substance List. Listed as a carcinogen. 
New Jersey Right to Know Substance List. Listed as a mutagen. 
OSHA Air Contaminant (Table Z-1-A). 54 FR 4332, Jan. 19, 1989 and 
revised. 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Constituents for Ground Water Monitoring. Ap'dx IX 

to 40 
CFR 264 
RCRA Hazardous Waste 
SARA Section 110 Priority List of CERCLA Hazardous Substances 



Superfund/CERCLA RQ list. Table 302.4 in 54 FR 50968 (December 
11' 

1989) 
Washington State Discarded Chemical Products List, November 17, 

1989 

TO)(ICIT){ INF'OR~ATION----------------------------------------------------

Short Term Toxicity 
Inhalation: ~A){ CAUSE NAUSEA, DROWSINESS, LOSS OF 

APPETITE, VISUAL 
DISTURBANCES AND INSO~NIA. SPRAYS OF' 1 TO 2 1/2% 

HAVE CAUSED 
GIDDINESS, HEADACHE, MUSCLE TWITCHING, CONVULSIONS 

AND LOSS OF' 
CONSCIOUSNESS. 

Skin: CAN BE ABSORBED TO CAUSE OR INCREASE THE 
SEVERITY OF SYMPTOMS AS 

LISTED UNDER INGESTION. 
Eyes: CAN CAUSE IRRITATION AND REDNESS. 
Ingestion: MAY CAUSE HEADACHE, NAUSEA, INSOMNIA, HIGH 

BLOOD PRESSURE, 
VISION PROBLEMS, LOSS OF' COORDINATION, PROF'USE 

SWEATING, DIZZINESS, 
F'ROTHING AT THE ~OUTH, CONVULSIONS AND LOSS OF' 

CONSCIOUSNESS. DEATH 
MA ){OCCUR F'ROM AS LITTLE AT 1120 OUNCE (1.4 GRAM). 

SO~E S){MPTOMS MA ){ 
BE DELA ){ED UP TO 12 HOURS.(NYDH) 

Long Term Toxicity 
WORKPLACE RELATED E)(POSURE HAS CAUSED DIZZINESS, 

NAUSEA, MUSCLE TWITCH, 
CONVULSIONS, ENLARGED LIVER AND SKIN IRRITATION. 

DIELDRIN HAS CAUSED 
CANCER IN LABORATOR){ ANIMALS. IT IS CONSIDERED A 

SUSPECT OCCUPATIONAL 
CARCINOGEN .(N){DH) 

Symptoms : Inhalation, ingestion, or skin contact causes 
irritability, convulsions and/or coma, nausea, vomiting, headache, 
fainting, tremors. Contact with eyes causes irritation. CHRIS 

NIOSH Immed. Danger Cone : 50 mg/m3 
NIOSH REL 

Potential occupational carcinogen 



--LOWEST FEASIBLE 
ACGIH Threshold Limit Value : TLV = 0.25mg/M3 SKIN 
ACGIH Short Term Exposure Limit : Not listed 
OSHA PEL 

Transitional Limits: 
PEL = 0.25mg/M3(SKIN) 
Final Rule Limits: 
TWA= 0.25 mg/M3(SKIN) 

Carcinogen : N 
RTECS Carcinogen Determ. :ANIMAL POSITIVE IARC** 5,125,74 

HUMAN 
INDEFINITE IARC** 5,125,74 

Carcinogen Lists 
IARC : 3 7009 
MAK :No 
NIOSH : Y 
NTP :No 
ACGIH :No 
OSHA :No 

Carcinogen List Summary 
3 7009 
MAK: Not listed 
NIOSH: Carcinogen defined by NIOSH with no further categorization. 
NTP: Not listed 
ACGIH: Not listed 
OSHA: Not listed 

EPA CAGS Hazard Ranking :HIGH 
LD50 Value : orl-rat LD50:38300 ug/ kg 
LD50 Value (rat) : 38.3 
LD50 Value (albino rabbit): 250 
LC50 Value 

ihl-rat LC50: 13 mg/m3/4H 85GMAT -,73,82 
ihl-cat LC50:80 mg/m3/4H GTPZAB 8(4),30,64 

Human Toxic Effects 
* orl-man LDLo:65 mg/kg 34ZIAG -,215,69 

Human Toxicity Data 
* orl-man LDLo:65 mg/kg 34ZIAG -,215,69 
unr-hmn LDLo:28 mg/kg ATXKA8 22,115,66 

Other Species Toxicity 
* orl-rat LD50:38300 ug/kg JAFCAU 3,402,55 
* ihl-rat LC50: 13 mg/m3/4H 85GMAT -,73,82 
* skn-rat LD50:56 mg/kg RPZHA W 18,161,67 
* ipr-rat LD50:35 mg/kg CBPCEE 85,437,86 



* scu-rat LD50:49 mg/kg 85GMAT -,73,82 
* ivn-rat LD50:9 mg/kg BJIMAG 21,269,64 
* orl-mus LD50:38 mg/kg SPEADM 78-1,13,78 
* ipr-mus LDLo:26 mg/kg TXAPA9 23,288,72 
* ivn-mus LD50: 10500 ug/kg TXAPA9 23,408,72 
* orl-dog LD50:65 mg/kg GUCHAZ 6,198,73 
* unr-dog LDLo:65 mg/kg AMIHBC 3,64,51 
* orl-mky LD50:3 mg/kg 32ZDAL -,79,70 
3J16L03M30orl-cat LDLo:500 mg/kg CVETAA 2,71,58 
3F07Fl2Fl3ihl-cat LC50:80 mg/m3/4H GTPZAB 8(4),30,64 
3Fl5F31Kl3skn-cat LDLo:750 mg/kg CVETAA 2,71,58 
* orl-rbt LD50:45 mg/kg PCOC** -,377,66 
* skn-rbt LD50:250 mg/kg SPEADM 78-1,13,78 
* scu-rbt LDLo:150 mg/kg 85GMAT -,73,82 
* orl-pig LD50:38 mg/kg EJTXAZ 7,159,74 
* orl-gpg LD50:49 mg/kg PCOC** -,377,66 
* orl-ham LD50:60 mg/kg TJADAB 9,11,74 
* orl-pgn LD50:23700 ug/kg ASTTA8 (680),157,79 
* ivn-pgn LD50: 1200 mg/kg 32ZDAL -,79,70 
3Dl5Fl3F15orl-ckn LD50:20 mg/kg JEENAI 44,1013,51 
3F05F07F33orl-qal LD50: 10780 ug/kg ETOCDK 1,157,82 
* orl-dck LD50:381 mg/kg TXAPA9 20,57,71 
* unr-mam LD50:25 mg/kg 30ZDA9 -,63,71 
* orl-bwd LD50:13300 ug/kg ASTTA8 (680),157,79 

Reproductive Toxicity 
orl-rat TDLo: 14 ug/kg (multigenerations) PCBPBS 13,20,80 

EFFECTS ON NEWBORN 
Behavioral 
orl-rat TDLo:336 ug/kg (56D male) 320AAP -,189,73 

PATERNAL EFFECTS 
Prostate,seminal vessel,Cowper's gland,accessory glands,urethra 

or1-mus TDLo:30600 ug/kg (6-14D preg) THERAP 25,907,70 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Central nervous system 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Eye, ear 

orl-mus TDLo: 15 mg/kg (9D preg) TJADAB 9,11,74 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 



Craniofacial(including nose and tongue) 
orl-mus TDLo:2250 ug/kg (6-14D preg) TJADAB 16,57,77 

EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity( except death,e.g.,stunted fetus) 
orl-mus TDLo:12500 ug/kg (lD male) FCTXAV 13,317,75 

EFFECTS ON FERTILITY 
Pre-implantation mortility 

orl-mus TDLo:4500 ug/kg (6-14D preg) TJADAB 16,57,77 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 
orl-mus TDLo:6250 ug/kg (SD male) ENVRAL 9,26,75 

PATERNAL EFFECTS 
Other effects on male 
orl-dog TDLo:219 mg/kg (44W pre/l-8W preg) JAVMA4 123,28,53 

EFFECTS ON NEWBORN 
Live birth index(# fetuses per liter) 

orl-ham TDLo:30 mg/kg (8D preg) TJADAB 9,11,74 

EFFECTS ON FERTILITY 
Post-implantation mortality 
EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity(except death,e.g.,stunted fetus) 

EFFECTS ON EMBRYO OR FETUS 
Fetal death 
orl-ham TDLo:30 mg/kg (8D preg) TJADAB 9,11,74 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Eye, ear 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Body wall 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Craniofacial(including nose and tongue) 

Toxicity Data (RTECS) 
* orl-man LDLo:65 mg/kg 34ZIAG -,215,69 
unr-hmn LDLo:28 mg/kg ATXKA8 22,115,66 



* orl-rat LD50:38300 ug/kg JAFCAU 3,402,55 
* ihl-rat LC50: 13 mg/m3/4H 85GMAT -,73,82 
* skn-rat LD50:56 mg/kg RPZHA W 18,161,67 
* ipr-rat LD50:35 mg/kg CBPCEE 85,437,86 
* scu-rat LD50:49 mg/kg 85GMAT -,73,82 
* ivn-rat LD50:9 mg/kg BJIMAG 21,269,64 
* orl-mus LD50:38 mg/kg SPEADM 78-1,13,78 
* ipr-mus LDLo:26 mg/kg TXAPA9 23,288,72 
* ivn-mus LD50: 10500 ug/kg TXAPA9 23,408,72 
* orl-dog LD50:65 mg/kg GUCHAZ 6,198,73 
* unr-dog LDLo:65 mg/kg AMIHBC 3,64,51 
* orl-mky LD50:3 mg/kg 32ZDAL -,79,70 
orl-cat LDLo:500 mg/kg CVETAA 2,71,58 
LUNGS, THORAX, OR RESPIRATION 
Chronic pulmonary edema or congestion 
LIVER 
Fatty liver degeneration 
KIDNEY,URETER,BLADDER 
Other changes 
ihl-cat LC50:80 mg/m3/4H GTPZAB 8(4),30,64 
BEHAVIORAL 
Somnolence(general depressed activity) 
BEHAVIORAL 
Convulsions or effect on seizure threshold 
BEHAVIORAL 
Excitement 

skn-cat LDLo:750 mg/kg CVETAA 2,71,58 
BEHAVIORAL 
Food intake(animal) 
BEHAVIORAL 
Withdrawal 
GASTROINTESTINAL 
Nausea or vomiting 
* orl-rbt LD50:45 mg/kg PCOC** -,377,66 
* skn-rbt LD50:250 mg/kg SPEADM 78-1,13,78 
* scu-rbt LDLo:150 mg/kg 85GMAT -,73,82 
* orl-pig LD50:38 mg/kg EJTXAZ 7,159,74 
* orl-gpg LD50:49 mg/kg PCOC** -,377,66 
* orl-ham LD50:60 mg/kg TJADAB 9,11,74 
* orl-pgn LD50:23700 ug/kg ASTTA8 (680),157,79 
* ivn-pgn LD50: 1200 mg/kg 32ZDAL -,79,70 
orl-ckn LD50:20 mg/kg JEENAI 44,1013,51 
SENSE ORGANS 



Eye 
Miosis(pupillary constriction) 
BEHAVIORAL 
Excitement 
BEHAVIORAL 
Food intake(animal) 

orl-qal LD50:10780 ug/kg ETOCDK 1,157,82 
BEHAVIORAL 
Altered sleep time(including change in righting reflex) 
BEHAVIORAL 
Somnolence(general depressed activity) 
BEHAVIORAL 

* orl-dck LD50:381 mg/kg TXAP A9 20,57,71 
* unr-mam LD50:25 mg/kg 30ZDA9 -,63,71 

Irritation Data (RTECS) 
No data 

Reproductive Toxicology 
orl-rat TDLo: 14 ug/kg (multigenerations) PCB PBS 13,20,80 
REPRODUCTIVE EFFECTS CODES 
EFFECTS ON NEWBORN 
Behavioral 
orl-rat TDLo:336 ug/kg (56D male) 320AAP -,189,73 
REPRODUCTIVE EFFECTS CODES 
PATERNAL EFFECTS 
Prostate,seminal vessel,Cowper's gland,accessory glands,urethra 

orl-mus TDLo:30600 ug/kg (6-14D preg) THERAP 25,907,70 
REPRODUCTIVE EFFECTS CODES 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Central nervous system 
REPRODUCTIVE EFFECTS CODES 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Eye, ear 

orl-mus TDLo:15 mg/kg (9D preg) TJADAB 9,11,74 
REPRODUCTIVE EFFECTS CODES 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Craniofacial(including nose and tongue) 
orl-mus TDLo:2250 ug/kg (6-14D preg) TJADAB 16,57,77 
REPRODUCTIVE EFFECTS CODES 
EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity( except death,e.g.,stunted fetus) 
orl-mus TDLo:12500 ug/kg (ID male) FCTXAV 13,317,75 
REPRODUCTIVE EFFECTS CODES 



EFFECTS ON FERTILITY 
Pre-implantation mortility 

orl-mus TDLo:4500 ug/kg (6-140 preg) TJADAB 16,57,77 
REPRODUCTIVE EFFECTS CODES 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 
orl-mus TDLo:6250 ug/kg (50 male) ENVRAL 9,26,75 
REPRODUCTIVE EFFECTS CODES 
PATERNAL EFFECTS 
Other effects on male 
orl-dog TDLo:219 mg/kg (44W pre/1-8W preg) JAVMA4 123,28,53 
REPRODUCTIVE EFFECTS CODES 
EFFECTS ON NEWBORN 
Live birth index(# fetuses per liter) 

orl-ham TDLo:30 mg/kg (8D preg) TJADAB 9,11,74 
REPRODUCTIVE EFFECTS CODES 
EFFECTS ON FERTILITY 
Post-implantation mortality 
REPRODUCTIVE EFFECTS CODES 
EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity(except death,e.g.,stunted fetus) 
REPRODUCTIVE EFFECTS CODES 
EFFECTS ON EMBRYO OR FETUS 
Fetal death 
orl-ham TDLo:30 mg/kg (8D preg) TJADAB 9,11,74 
REPRODUCTIVE EFFECTS CODES 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Eye, ear 
REPRODUCTIVE EFFECTS CODES 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Body wall 
REPRODUCTIVE EFFECTS CODES 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Craniofacial(including nose and tongue) 

Mutagenic Data :Not listed in RTECS 1992 
Routes of Entry :INGESTION, SKIN, INHALATION** Source: 

CSDS 
From Deutsche Forschungsgemeinshaft Reports 

MAK Information 
MAK workplace concentration data: 
0.25 calculated as total dust mG/M3 
Substance with systemic effects, onset of effect over 2 hours: Peak= 
1 OxMAK for 30 minutes, once per shift of 8 hours. 



Danger of cutaneous absorption 
Teratogenic Data Group : MAK workplace concentration data Not 

listed 
Carcinogenic Data Group: MAK workplace concentration data Not 

listed 
Abnormal Sensitivity : MAK data Danger of cutaneous absorption 
Max Workplace Cone. : 0.25 calculated as total dust 
Exposure Peak Limits : MAK data Substance with systemic effects, 

onset of effect over 2 hours: Peak = 1 OxMAK for 30 minutes, once per 
shift of 8 hours. 

FIRST AID AND PERSONAL PROTECTION INFO-------------------------

First Aid 
CHEMICAL: DIELDRIN 
SOURCE: CHRIS Manual1991 
INHALATION: move to fresh air; give oxygen and artificial respiration 

as required. 
INGESTION: induce vomiting and get medical attention. 
EYES: flush with plenty of water; get medical attention. 
SKIN: flush with plenty of water. 
SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air and call emergency medical care; if not 

breathing, give artificial respiration; if breathing is difficult, 
give oxygen. In case of contact with material, immediately flush skin 
or eyes with running water for at least 15 minutes. Speed in removing 
material from skin is of extreme importance. Removal of solidified 
molten material from skin requires medical assistance. Remove and 
isolate contaminated clothing and shoes at the site. Keep victim 
quiet and maintain normal body temperature. Effects may be delayed; 
keep victim under observation. 

Protection Suggested 
ACGIH Protect Guidelines: DIELDRIN *************** Butyl CPE 

Nat. 
rubber Neoprene Nitrile Nitrile/PVC PE Polyurethane PV A PVC 

SBR 
VITON 

ACGIH Exposure Comments : SKIN 
Med Conditions Aggrav. : Unknown 
NIOSH Respirator Selection Info 

NIOSH (DIELDRIN) 
Greater at any detectable concentration. : Any self-contained 

breathing apparatus with full facepiece and operated in a 



pressure-demand or other positive pressure mode. I Any supplied-air 
respirator with a full facepiece and operated in pressure-demand or 
other positive pressure mode in combination with an auxiliary 
self-contained breathing apparatus operated in pressure-demand or 
other positive pressure mode. 

ESCAPE: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister having 
a high-efficiency particulate filter. I Any appropriate escape-type 
self-contained breathing apparatus. 

SPILL, STORAGE, AND INITIAL INCIDENT RESPONSE 
INFORMATION------------------

DOT Shipping Name :Dieldrin 
DOT ID Number : NA2761 
DOT Hazard Class : 6.1 POISON 
DOT Guide Information 

DOT SHIPPING NAME: Dieldrin 
DOT ID NUMBER: NA2761 

ERG93 GUIDE 55 
*POTENTIAL HAZARDS* 

*HEALTH HAZARDS 
Poisonous; may be fatal if inhaled, swallowed or absorbed through skin. 
Contact may cause burns to skin and eyes. 
Runoff from fire control or dilution water may give off poisonous gases 

and 
cause water pollution. 
Fire may produce irritating or poisonous gases. 
*FIRE OR EXPLOSION 
Some of these materials may burn, but none of them ignites readily. 
Container may explode violently in heat of fire. 
Material may be transported in a molten form. 
*EMERGENCY ACTION* 

Keep unnecessary people away; isolate hazard area and deny entry. Stay 
upwind, out of low areas, and ventilate closed spaces before entering. 
Positive pressure self-contained breathing apparatus (SCBA) and 
chemical protective clothing which is specifically recommended by the 
shipper or manufacturer may be worn. It may provide little or no 
thermal protection. 
*Structural firefighters' protective clothing is not effective for 
these materials. See the Table of Initial Isolation and Protective 
Action Distances. If you find the ID Number and the name of the 
material there, begin protective action. Remove and isolate 



contaminated clothing at the site. CALL Emergency Response Telephone 
Number on Shipping Paper first. If Shipping Paper not available or no 
answer, CALL CHEMTREC AT 1-800-424-9300. 
*FIRE 
Small Fires: Dry chemical, water spray or regular foam. 
Large Fires: Water spray, fog or regular foam. 
Move container from fire area if you can do it without risk. 
Fight fire from maximum distance. Stay away from ends of tanks. 
Dike fire control water for later disposal; do not scatter the 

material. 
*SPILL OR LEAK 
Do not touch or walk through spilled material; stop leak if you can do 
it without risk. Fully-encapsulating, vapor-protective clothing should 
be worn for spills and leaks with no fire. Use water spray to reduce 
vapors. 
Small Spills: Take up with sand or other noncombustible absorbent 

material 
and place into containers for later disposal. Small Dry Spills: With 

clean 
shovel place material into clean, dry container and cover loosely; move 

containers from spill area. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
*FIRST AID 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, 
give oxygen. In case of contact with material, immediately flush skin 
or eyes with running water for at least 15 minutes. Speed in removing 
material from skin is of extreme importance. Removal of solidified 
molten material from skin requires medical assistance. Remove and 
isolate contaminated clothing and shoes at the site. Keep victim quiet 
and maintain normal body temperature. Effects may be delayed; keep 
victim under observation. 

Initial Isolation Distance: Not given 
Small Spills : DAMPEN SPILLED MATERIAL WITH 

ALCOHOL TO A VOID 
DUST, THEN TRANSFER MATERIAL TO A SUITABLE 

CONTAINER. USE ABSORBENT 
PAPER DAMPENED WITH ALCOHOL TO PICK UP REMAINING 

MATERIAL, WASH 
SURFACES WELL WITH SOAP AND WATER. SEAL ALL WASTES 

IN VAPOR-TIGHT 
PLASTIC BAGS FOR EVENTUAL DISPOSAL. CSDS 
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00002934 
IDENTIFIER INFO RMA TI 0 N --------------------------------------------------

Chemical Name : 2,4,7-METHENO-lH-
CYCLOPENT A(a)PENT ALENE, 

1,1 ,2,3,3a,7 a-HEXACHLOR0-5,6-EPOXYDECAHYDRO-,stereoisomer 
Synonym(s) : DIELDRIN, PHOTO-~ NCI-C00599~ 

PHOTO DIELDRIN 
CAS Registry Number : 13366-73-9 
RTECS Number : PC8800000 
Molecular Formula : C 12H8Cl60 
Molecular Weight : 380.90 
Chemical Class : M 
Wisswesser Line Notation : T E3 CS B556 I5/DM A K 4BCJL M FOTJ 

AGBGJG 
KGKGLG 

Record Last Updated : 03/09/95 

PHYSICAL PROPERTY INFORMATION-------------------------------------

Auto Ignition in C 
Auto Ignition in F 
Auto Ignition in K 
Flash Point inC 
Flash Point in F 
Flash Point in K 
Vapor Pressure (psi) : No data 
Vapor Specific Gravity : No data 
Evaporation Rate : Not given 
Upper Explosive Limit 
Lower Explosive Limit 
Absorbance Units :No data 
Reactivity w/ Water : No data on water reactivity 
Reactivity w/ Common Mtl :No data 
Stability During Transport : No Data 
Polymerization Possibile : No data 
Toxic Fire Gases : None reported other than possible unburned 

vapors 



Odor Description : No desc given 
Odor (1 00% Pop. Detection) : No data 
Odor Detection Lower Limit: No data 
Uses : Not listed 

Ft~CJlJ~J\1l0Ft){ INf<OI{~J\lliON-----------------------------------------------

DOll - Department of llransportation 
DOll Hazard Class :Not given 
DOll ~abel(s) I{equired : Not given 

EPJ\ Water- Environmental Protection J\gency 
Clean Water J\ct (CW J\) : Not covered 
CW J\ Priority Pollutant : No 
CW J\ Hazardous Sub ~isted: No 
~C~ (~ax Contam ~evel) :Not specified 
~C~CJ (~ax Contam CJoal) :Not specified 
~arine Pollutant ~ist : Not listed 

EP J\ J\II{ - ~nvironmental Protection Agency 
Clean Air Act : Not listed 
~p J\ SlJP~I{f<UND - ~nvironmental Protection Agency 

SAI{A 312 Categories 
No category 

C~I{C~A I{Q Symbol :Not listed 
C~I{C~J\ I{Q (I{ep. Qty) : Not listed 
llPQ (llhreshold Pl. Qty.): Not listed 

USPS - US Postal Service 
Not given 

Nf<P J\ - National f<ire Protection Association Code Information 
Health Hazard (B~UE) :Unspecified 
f<lammability (!{~D) : Unspecified 
Reactivity (){ELLOW) : Unspecified 
Special : Unspecified 

OSHJ\ - Occupational Safety & Health Administration 
STEL : Not in Table Z-1-A 
8 Hour J\ir Contam ~imit : Not in llable Z-1-J\ 
HS System ID : Not given 
Air Contam Ceiling ~imit: Not in llable Z-1-A 

EPA - ~nvironmental Protection Agency 
Toxic Characteristics ID: None 
Pesticide I{ereg Ingred : Not listed 
TSCA Status 

Not listed 
State Regulatory Information 



CA List of Lists 
Not listed 

CA Water List Cat & Date: Not listed 
NJ List of Lists 

Not listed 
W A Hazard Designation : N A 

Canadian Ingredients Disclosure List 
Listed? : N 

OTHER 
Threshhold Quantity (TQ): Not listed 
Toxic Character Reg Lvl : Not given 

Summary of Regulatory Lists That This Substance Appears On 

2,4,7-METHENO-lH-CYCLOPENTA(a)PENTALENE, 
1,1,2,3,3a,7a-HEXACHLOR0-5,6-EPOXYDECAHYDRO-,stereoisomer 

[13366-73-9] 

TOXICITY INF'ORMATION----------------------------------------------------

Short Term Toxicity 
Unknown 

Long Term Toxicity 
Unknown 

NIOSH REL 
Not given 

ACGIH Threshold Limit Value :Not listed 
ACGIH Short Term Exposure Limit : Not listed 
OSHA PEL 

Not in Table Z-1-A 
Carcinogen : N 
Carcinogen Lists 

IARC :No 
MAK :No 
NTP :No 
ACGIH :No 
OSHA :No 

Carcinogen List Summary 
IARC: Not listed 
MAK: Not listed 
NIOSH: Not listed 
NTP: Not listed 
ACGIH: Not listed 
OSHA: Not listed 



EPA CAGS Hazard Ranking :Not listed 
LD50 Value : No LD50 in RTECS 1992 
LD50 Value (albino rabbit): Not given 
LC50 Value 

No data in RTECS 1992 
Reproductive Toxicity 

Not given 
Irritation Data (RTECS) 

No data 
Mutagenic Data : bacteria 
Routes of Entry : Unknown 
From Deutsche Forschungsgemeinshaft Reports 

MAK Information 
MAK workplace concentration data: 
Not listed 

Teratogenic Data Group : MAK workplace concentration data Not 
listed 

Carcinogenic Data Group : MAK workplace concentration data Not 
listed 

Abnormal Sensitivity 
Exposure Peak Limits 

: MAK data Not listed 
: MAK data Not listed 

FIRST AID AND PERSONAL PROTECTION INFO-------------------------

Protection Suggested 
ACGIH Protect Guidelines: 2,4,7-METHENO-lH

CYCLOPENT A(a)PENT ALENE, 
1,1 ,2,3,3a,7a-HEXACHLOR0-5,6-EPOXYDECAHYDRO-,stereoisomer 

********** 
***** Butyl CPE Nat. rubber Neoprene Nitrile Nitrile/PVC PE 
Polyurethane PV A PVC SBR VITON 
Med Conditions Aggrav. : Unknown 

SPILL, STORAGE, AND INITIAL INCIDENT RESPONSE 
INFORMATION------------------

DOT Hazard Class : Not given 
DOT Guide Information 

DOT SHIPPING NAME: 
DOT ID NUMBER: 
No guide information for this compound. 

Initial Isolation Distance: Not given 
Extinguishing Media : Not given 



DISCLAIMER: The data shown above on this chemical represents a 
best effort on the part of the compilers of the CHEMTOX database 
to obtain useful, accurate, and factual data. The use of these 
data shall be in accordance with the guidelines and limitations 
of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable 
for inaccuracies or omissions within this database, or in any 
of its printed or displayed output forms 

2/5/1 



DIALOG(R)File 337:CHEMTOX(R) 
(c) 1995 Resource Consultants, Inc. All rts. reserv. 

00010275 
IDENTIFIER INFO RMA TI ON--------------------------------------------------

Chemical Name : METHOXYCHLOR 
Synonym(s) : 2,2-BIS(p-ANISYL)-1,1,1-

TRICHLOROETHANE; 
1, 1-BIS(p-METHOXYPHENYL)-2,2 
,2-TRICHLOROETHANE; 
2,2-BIS(p-METHOXYPHENYL)-1, 1,1-

TRICHLOROETHAN 
E; CH EMFORM; 
2,2-DI-p-ANISYL-1,1,1-TRICHLOROETHANE; 
DIMETHOXY-DDT; p,p'-DIME 

THOXYDIPHENYL TRICHLOROETHANE; 
DIMETHOXY-DT; 

METHANE; 

MARALATE; 

2,2-DI-(p-METHOXYPHENYL)-1 
, 1,1-TRICHLOROETHANE; 
DI(p-METHOXYPHENYL)-TRICHLOROMETHYL 

DMDT; p,p'-DMDT; ENT 1,716; ETHANE, 
2,2-BIS(p-ANISYL)-1, 1,1-TRICHLORO-; 

MARLATE; METHOXCIDE; METHO XO; 
METHOXYCHLOR; 

METOKSYCHLOR 

METHOXY 

p,p'-METHOXYCHLOR; METHOXY-DDT; 

(Polish); METOX; MOXIE; NCI-C00497; 
1,1,1-TRICHLOR0-2,2-BIS(p-ANISYL)ETH ANE; 
1, 1'-(2,2,2-TRICHLOROETHYLIDENE)BIS( 4-

BENZENE); 1,1,1-TRIC 
HLOR0-2,2-BIS(p-METHOXYPHENOL)ETHANOL; 
1,1,1-TRICHLOR0-2,2-BIS(p-METH 
OXYPHENYL)ETHANE; 
1, 1,1-TRICHLOR0-2,2-DI(4-

METHOXYPHENYL)ETHANE 
; ETHANE, 
1,1, 1-TRICHLOR0-2,2-BIS(P

METHOXYPHENYL); 



2,2-BIS(P-METHOXYPHENYL)-1, 
1,1-TRICHLOROETHANE 

CAS Registry Number : 72-43-5 
RTECS Number : KJ3675000 
Molecular Formula : C16H15Cl302 
Molecular Weight : 345.7 
Wisswesser Line Notation : GXGGYR DOl 
Record Last Updated : 03/09/95 

PHYSICAL PROPERTY INFORMATION-------------------------------------

Physical Description : WHITE, GREY OR PALE YELLOW 
CRYSTALS OR POWDER 

WITH A SLIGHT, FRUITY ODOR. MAY BE DISSOLVED IN AN 
ORGANIC OR PETROLEUM 

DISTILLATE SOLVENT FOR APPLICATION.(NYDH) 
Boiling Point in F : dec 
Boiling Point in K : dec 
Melting Point in C : 77 C 
Melting Point in F : 170.6 F 
Melting Point in K : 350.16 K 
Auto Ignition in C 
Auto Ignition in F 
Auto Ignition in K 
Flash Point in C 
Flash Point in F 
Flash Point in K 
Vapor Pressure (psi) : No data 
Vapor Pressure Data : VERY LOW 
Vapor Specific Gravity : No data 
Evaporation Rate : Not given 
Upper Explosive Limit : N.A. 
Lower Explosive Limit : N.A. 
Specific Gravity : 1.41 @ 25C 
Water Solubility (mg/L) : :.01% 
Absorbance Units :No data 
Incompatibilities : STRONG OXIDIZERS 
Reactivity w/ Water : No data on water reactivity 
Reactivity w/ Common Mtl : No data 
Stability During Transport : No Data 
Polymerization Possibile : No data 
Practical Quantitation : 2; 10 
Toxic Fire Gases : None reported other than possible unburned 



vapors 
Odor Description : Slighty fruity 
Odor ( 100% Pop. Detection) : No data 
Odor Detection Lower Limit : Not pertinent 
Uses : Insecticide effective against mosquito larvae 

and house flies. Especially recommended for use in dairy barns. 
Condensed Chemical Dictionary, 1Oth ed. 

General Storage Reqs : PROTECT CONTAINERS FROM DAMAGE. 
STORE IN 

COOL, DRY AREA AWAY FROM FIRE HAZARD AND OUT OF 
DIRECT SUNLIGHT.(NYDH) 

REGULATORY INFORMATION-----------------------------------------------

DOT - Department of Transportation 
DOT Shipping Name : ENVIRONMENTALLY HAZARDOUS 

SUBSTANCES, SOLID, 
N.O.S. (METHOXYCHLOR) 

DOT Identification Num. : UN3077 
DOT Hazard Class : 9 CLASS 9 
DOT Guide Number : 31 
DOT Label(s) Required : CLASS 9 

EPA Water - Environmental Protection Agency 
Clean Water Act (CW A) : Sec 311 
CW A Priority Pollutant : No 
CW A Hazardous Sub Listed: Yes 
MCL (Max Con tam Level) : 0.04 mg/L (07 /30/92) 
MCLG (Max Con tam Goal) : 0.04 mg/L (07 /30/92) 
Marine Pollutant List : Not listed 

EPA AIR - Environmental Protection Agency 
Clean Air Act : CAA '90 Listed 
Air Sampling Agency : NIOSH; OSHA 
Air Sampling Method : 4(S371); IMIS1646 
NIOSH/OSHA Analytical Method: GC/ECD; GC/ECD 

EPA SUPERFUND - Environmental Protection Agency 
SARA 312 Categories 

Chronic toxicity: mutagen. 
Chronic toxicity: reproductive toxin. 
Chronic toxicity: carcinogen 

SARA 313 Reporting Reqs : 1.0 
SARA Date : 6941 
CERCLA RQ Symbol : X CERCLA 
CERCLA RQ (Rep. Qty) : 1 pound (0.454 kg) CERCLA 



TPQ (Threshold Pl. Qty.): Not listed 
USPS - US Postal Service 

Not given 
NFP A - National Fire Protection Association Code Information 

Health Hazard (BLUE) :Unspecified 
Flammability (RED) : Unspecified 
Reactivity (YELLOW) : Unspecified 
Special : Unspecified 

OSHA - Occupational Safety & Health Administration 
STEL :Not in Table Z-1-A 
8 Hour Air Con tam Limit : Final Rule Limits: TWA = Total dust 10 

mg/M3 
HS System ID : 1246 
Air Contam Ceiling Limit: Not in Table Z-1-A 
Duration at Max Cone : Total dust 10 

EPA - Environmental Protection Agency 
Waste Number : U247 D014 
Solid Waste Analyt Meth : 8080 8270 
Toxic Characteristics ID: DO 14 
Pesticide Rereg Ingred : Not listed 
TSCA Status 

EPA TSCA Test Submission (TSCATS) Database - September 1989 
State Regulatory Information 

CA List of Lists 
(C) AB 1803 Well Monitoring Chemicals. 
(D) SARA Section 313 Toxic Chemicals. 

CA Water List Cat & Date: Not listed 
MA List of Lists 

MARLATE 
OSHA 
ACGIH 
FEPA 
FNCI 

MD/NJ List of Chemicals ("X"= Yes) 
X 

NJ List of Lists 
List number 1210 

NJ "Right To Know" Num. : 1210 
P A List of Lists 

Environmental Hazard 
W A Hazard Designation : 0 

Canadian Ingredients Disclosure List 
Listed? : N 



OTHER 
Threshhold Quantity (TQ): Not listed 
Toxic Character Reg Lvl : 10.0 
STCC Number : 4960646 4960647 4960648 

Summary of Regulatory Lists That This Substance Appears On 

ACGIH TL V list "Threshold Limit Values for 1992-1993" 
California Assembly Bill 1803 Well Monitoring Chemicals. 
Clean Air Act of November 15, 1990. List of pollutants. 
Clean Water Act Section 311 Hazardous Chemicals List. 
DOT Hazardous Materials Table. 49 CFR 172.101 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
METHOXYCHLOR [72-43-5] 
Massachusetts Substance List. 
New Jersey DEQ100 list for release reporting. 
New Jersey Right To Know Substance List. (December 1987) 
OSHA Air Contaminant (Table Z-1-A). 54 FR 4332, Jan. 19, 1989 and 
revised. 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Constituents for Ground Water Monitoring. Ap'dx IX 

to 40 
CFR 264 
RCRA Hazardous Waste 
RCRA Toxicity Characteristics (TC) list dated March 29, 1990 
SARA Section 110 Priority List of CERCLA Hazardous Substances 
SARA Section 313 Toxic Chemicals List 
Superfund/CERCLA RQ list. Table 302.4 in 54 FR 50968 (December 

11' 
1989) 
Third Third Wastes List. 40 CFR 268.12. 54 FR 26594 (June 23, 1989) 
Washington State Discarded Chemical Products List, November 17, 

1989 

TOXICITY INFORMATION----------------------------------------------------

Short Term Toxicity 
Inhalation: THE RESULTS OF ACCIDENTAL EXPOSURE AND 

ANIMAL STUDIES 
SUGGEST THAT HIGH LEVELS MAY CAUSE IRRITATION TO 

NOSE AND THROAT, 
HEADACHE, NAUSEA, VOMITING, STAGGERING WALK, 

DROWSINESS, CONVULSIONS, 



COMA AND DEATH. 
Skin: ABSORBED IN SIGNIFICANT AMOUNTS ESPECIALLY 

WHEN DISSOLVED IN 
ORGANIC SOL VENTS. LOCAL IRRITATION AND NUMBING OF 

AFFECTED AREA MAY 
BE EXPERIENCED. 

Eyes: MAY CAUSE IRRITATION. 
Ingestion: SYMPTOMS ARE SIMILAR TO THOSE LISTED UNDER 

INHALATION. 
INGESTION OF 5 OUNCES A DAY FOR 6 WEEKS RESULTED IN 

NO OBSERVABLE 
SYMPTOMS. THE LEAST AMOUNT CAUSING DEATH HAS 

BEEN REPORTED AS ONE 
POUND.(NYDH) 

Long Term Toxicity 
EXPERIMENTS WITH ANIMALS SUGGEST THAT EXPOSURE TO 

HIGH LEVELS FOR 
PROLONGED PERIODS MAY CAUSE EXCESS SALIVATION, 

TREMORS, SEIZURES AND 
CONVULSIONS. THESE WILL GENERALLY GO AWAY WHEN 

EXPOSURE STOPS. 
METHOXYCHLOR HAS BEEN SHOWN TO AFFECT 

REPRODUCTION AND TO CAUSE CANCER 
AT HIGH EXPOSURE LEVELS IN SOME LABORATORY 

ANIMALS. WHETHER IT DOES SO 
IN HUMANS IS NOT KNOWN.(NYDH) 

Target Organs : NONE KNOWN 
Symptoms : Toxicity is relatively low. Inhalation or 
ingestion causes generalized depression. CHRIS 

NIOSH Immed. Danger Cone : 5000 MG/M3 
NIOSH REL 

Potential occupational carcinogen 
ACGIH Threshold Limit Value : TL V = 1 Omg/M3 
ACGIH Short Term Exposure Limit : Not listed 
OSHA PEL 

Transitional Limits: 
PEL= Total dust 15mg/M3 
Final Rule Limits: 
TWA = Total dust 10 mg/M3 

Carcinogen : N 
RTECS Carcinogen Determ. :NEGATIVE IARC** 20,259,79 ANIMAL 

INDEFINITE 
IARC** 5,193,74 



Carcinogen Lists 
IARC : 3 7009 
MAK :No 
NIOSH : Y 
NTP :No 
ACGIH :No 
OSHA :No 

Carcinogen List Summary 
3 7009 
MAK: Not listed 
NIOSH: Not listed 
NTP: Not listed 
ACGIH: Not listed 
OSHA: Not listed 

EPA CAGS Hazard Ranking :Not listed 
LD50 Value : orl-rat LD50:5 gm/ kg 
LD50 Value (rat) : 5000 
LD50 Value (albino rabbit): Not given 
LC50 Value 

No data in RTECS 1992 LC50 Species: LDLO, ORAL-HUMAN. 
Human Toxic Effects 

* orl-hmn LDLo:6430 mg/kg PCOC** -,705,66 
Human Toxicity Data 

* orl-hmn LDLo:6430 mg/kg PCOC** -,705,66 
1F07 skn-hmn TDLo:2414 mg/kg PCOC** -,705,66 

Other Species Toxicity 
* orl-rat LD50:5 gm/kg JPETAB 99,140,50 
* skn-rat LD50:>6 gm/kg CMEP** -,1 ,56 
* orl-mus LD50: 1 gm/kg JAFCAU 25,859,77 
* orl-rbt LD50:>6 gm/kg SPEADM 78-1,16,78 
* ipr-ham LD50:500 mglkg ARTODN 58,152,86 
* orl-dck LD50:>2 gm/kg PEMNDP 9,574,91 

Reproductive Toxicity 
orl-rat TDLo:66 gm/kg (33D male) JPETAB 138,126,62 

PATERNAL EFFECTS 
Testes,epididymis,sperm duct 

PATERNAL EFFECTS 
Prostate,seminal vessel,Cowper's gland,accessory glands,urethra 
orl-rat TDLo:2 gm/kg (6-150 preg) TXAPA9 45,435,78 

EFFECTS ON FERTILITY 



Post -implantation mortality 

EFFECTS ON FERTILITY 
Litter size(# fetuses per litter;measured before birth) 

EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity( except death,e.g.,stunted fetus) 
orl-rat TDLo:2 gm/kg (6-15D preg) TXAPA9 45,435,78 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 
orl-rat TDLo:4250 mg/kg (420 pre-210 post) JAFCAU 22,969,74 

MATERNAL EFFECTS 
Ovaries,fallopian tubes 

EFFECTS ON NEWBORN 
Physical 

EFFECTS ON NEWBORN 
Delayed effects 
orl-rat TDLo: 10625 mg/kg (420 pre-210 post) JAFCAU 22,969,74 

MATERNAL EFFECTS 
Uterus,cervix, vagina 

EFFECTS ON FERTILITY 
Mating performance 

EFFECTS ON FERTILITY 
Female fertility index 

unr-rat TDLo:7 gm/kg (70D male) AHEMA5 9,89,80 

PATERNAL EFFECTS 
Spermatogenisis 
unr-rat TDLo:2100 mg/kg (210 pre) AHEMA5 9,89,80 

MATERNAL EFFECTS 
Oogenesis 
unr-rat TDLo:9100 mg/kg (700 male/210 pre) AHEMA5 9,89,80 

EFFECTS ON FERTILITY 
Mating performance 



orl-mus TDLo:1 gm/kg (20D preg) REPTED 5,139,91 

MATERNAL EFFECTS 
Ovaries,fallopian tubes 
orl-mus TDLo:900 mg/kg (6-8D pre g) REPTED 6,431,92 

MATERNAL EFFECTS 
U terus,cervix, vagina 

orl-mus TDLo:2 gm/kg (6-15D preg) REPTED 6,431,92 

MATERNAL EFFECTS 
Parturition 

Toxicity Data (RTECS) 
* orl-hmn LDLo:6430 mg/kg PCOC** -,705,66 
skn-hmn TDLo:2414 mg/kg PCOC** -,705,66 
BEHAVIORAL 
Somnolence(general depressed activity) 
* orl-rat LD50:5 gm/kg JPETAB 99,140,50 
* skn-rat LD50:>6 gm/kg CMEP** -,1,56 
* orl-mus LD50: 1 gm/kg JAFCAU 25,859,77 
* orl-rbt LD50:>6 gm/kg SPEADM 78-1,16,78 
* ipr-ham LD50:500 mg/kg ARTODN 58,152,86 

Irritation Data (RTECS) 
No data 

Reproductive Toxicology 
orl-rat TDLo:66 gm/kg (33D male) JPETAB 138,126,62 
REPRODUCTIVE EFFECTS CODES 
PATERNAL EFFECTS 
Testes,epididymis,sperm duct 
REPRODUCTIVE EFFECTS CODES 
PATERNAL EFFECTS 
Prostate,seminal vessel,Cowper's gland,accessory glands,urethra 
orl-rat TDLo:2 gm/kg (6-15D preg) TXAPA9 45,435,78 
REPRODUCTIVE EFFECTS CODES 
EFFECTS ON FERTILITY 
Post-implantation mortality 
REPRODUCTIVE EFFECTS CODES 
EFFECTS ON FERTILITY 
Litter size(# fetuses per litter;measured before birth) 
REPRODUCTIVE EFFECTS CODES 
EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity(except death,e.g.,stunted fetus) 
orl-rat TDLo:2 gm/kg (6-15D preg) TXAPA9 45,435,78 



REPRODUCTIVE EFFECTS CODES 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 
orl-rat TDLo:4250 mg/kg (42D pre-21D post) JAFCAU 22,969,74 
REPRODUCTIVE EFFECTS CODES 
MATERNAL EFFECTS 
Ovaries,fallopian tubes 
REPRODUCTIVE EFFECTS CODES 
EFFECTS ON NEWBORN 
Physical 
REPRODUCTIVE EFFECTS CODES 
EFFECTS ON NEWBORN 
Delayed effects 
orl-rat TDLo: 10625 mg/kg (42D pre-21D post) JAFCAU 22,969,74 
REPRODUCTIVE EFFECTS CODES 
MATERNAL EFFECTS 
U terus,cervix, vagina 
REPRODUCTIVE EFFECTS CODES 
EFFECTS ON FERTILITY 
Mating performance 
REPRODUCTIVE EFFECTS CODES 
EFFECTS ON FERTILITY 
Female fertility index 

unr-rat TDLo:7 gm/kg (70D male) AHEMA5 9,89,80 
REPRODUCTIVE EFFECTS CODES 
PATERNAL EFFECTS 
Spermatogenisis 
unr-rat TDLo:2100 mg/kg (21D pre) AHEMA5 9,89,80 
REPRODUCTIVE EFFECTS CODES 
MATERNAL EFFECTS 
Oogenesis 
unr-rat TDLo:9100 mg/kg (70D male/21D pre) AHEMA5 9,89,80 
REPRODUCTIVE EFFECTS CODES 
EFFECTS ON FERTILITY 
Mating performance 

orl-mus TDLo:1 gm/kg (20D preg) REPTED 5,139,91 
REPRODUCTIVE EFFECTS CODES 
MATERNAL EFFECTS 
Ovaries,fallopian tubes 
orl-mus TDLo:900 mg/kg (6-8D pre g) REPTED 6,431,92 
REPRODUCTIVE EFFECTS CODES 
MATERNAL EFFECTS 
U terus,cervix, vagina 



orl-mus TDLo:2 gm/kg (6-15D pre g) REPTED 6,431,92 
REPRODUCTIVE EFFECTS CODES 
MATERNAL EFFECTS 
Parturition 

Mutagenic Data : rat mouse hamster 
Teratogenic Data : Y Ref: 
Routes of Entry :INHALATION, INGESTION** Source: HTHC 
From Deutsche Forschungsgemeinshaft Reports 

MAK Information 
MAK workplace concentration data: 
15 calculated as total dust mG/M3 
Substance with systemic effects, onset of effect over 2 hours: Peak = 
1 OxMAK for 30 minutes, once per shift of 8 hours. 

Teratogenic Data Group : MAK workplace concentration data Not 
listed 

Carcinogenic Data Group: MAK workplace concentration data Not 
listed 

Abnormal Sensitivity : MAK data Not listed 
Max Workplace Cone. : 15 calculated as total dust 
Exposure Peak Limits : MAK data Substance with systemic effects, 

onset of effect over 2 hours: Peak = 1 OxMAK for 30 minutes, once per 
shift of 8 hours. 

FIRST AID AND PERSONAL PROTECTION INFO-------------------------

First Aid 
CHEMICAL: METHOXYCHLOR 
SOURCE: CHRIS Manual 1991 
EYES: flush with water if irritated. 
SKIN: wash well with soap and water. 
INGESTION: consult physician. 
SOURCE: DOT Emergency Response Guide 1990. 
In case of contact with material, immediately flush eyes with running 

water for at least 15 minutes. Wash skin with soap and water. Remove 
and isolate contaminated clothing and shoes at the site. 

Protection Suggested 
ACGIH Protect Guidelines: METHOXYCHLOR*************** 

Butyl CPE 
Nat. rubber Neoprene Nitrile Nitrile/PVC PE Polyurethane PV A 

PVC 
SBR VITON 

Med Conditions Aggrav. :Unknown 
NIOSH Respirator Selection Info 



ACGIH (METHOXYCHLOR) 
100 mg/M3: Any chemical cartridge respirator with organic vapor 
cartridge(s) in combination with a dust, mist and fume filter. I 
Any supplied-air respirator. I Any self-contained breathing 
apparatus. 

250 mgiM3: Any supplied-air respirator operated in a continuous flow 
mode. I Any powered air-purifying respirator with organic vapor 
cartridge(s) in combination with a dust, mist, and fume filter. 

500m: Any chemical cartridge respirator with a full facepiece and 
organic vapor cartridge(s) in combination with a high-efficiency 
particulate filter. I Any supplied-air respirator with a full 
facepiece. I Any powered air-purifying respirator with a 
tight-fitting facepiece and organic vapor cartridge(s) in 
combination with a high-efficiency particulate filter. I Any 
self-contained breathing apparatus with a full facepiece. I Any 
air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister having 
a high-efficiency particulate filter. I Any supplied-air respirator 
with a tight-fitting facepiece operated in a continuous flow mode. 

7500 mg/M3: Any supplied-air respirator with a half-mask and 
operated 

in a pressure-demand or other positive pressure mode. 
EMERGENCY OR PLANNED ENTRY IN UNKNOWN 

CONCENTRATIONS OR IDLH 
CONDITIONS.: Any self-contained breathing apparatus with full 
facepiece and operated in a pressure-demand or other positive 
pressure mode. I Any supplied-air respirator with a full facepiece 
and operated in pressure-demand or other positive pressure mode in 
combination with an auxiliary self-contained breathing apparatus 
operated in pressure-demand or other positive pressure mode. 

ESCAPE: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister having 
a high-efficiency particulate filter. I Any appropriate escape-type 
self-contained breathing apparatus. 

SPILL, STORAGE, AND INITIAL INCIDENT RESPONSE 
INF'ORMATION------------------

DOT Shipping Name : ENVIRONMENTALLY HAZARDOUS 
SUBSTANCES, SOLID, 

N.O.S. (METHOXYCHLOR) 
DOT ID Number : UN3077 
DOT Hazard Class : 9 CLASS 9 
DOT Guide Information 



DOT SHIPPING NAME: ENVIRONMENTALLY HAZARDOUS 
SUBSTANCES, SOLID, N.O.S. 

(METHOXYCHLOR) 
DOT ID NUMBER: UN3077 

ERG93 GUIDE 31 
*POTENTIAL HAZARDS* 

*FIRE OR EXPLOSION 
Some of these materials may burn, but none of them ignites readily. 
Material may be transported hot. 
*HEALTH HAZARDS 
Contact may cause burns to skin and eyes. 
Inhalation of asbestos dust may have a damaging effect on the lungs. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may cause pollution. 
*EMERGENCY ACTION* 

Keep unnecessary people away; isolate hazard area and deny entry. 
Positive pressure self-contained breathing apparatus (SCBA) and 
structural firefighters' protective clothing will provide limited 
protection. CALL Emergency Response Telephone Number on Shipping 

Paper 
first. If Shipping Paper not available or no answer, CALL CHEMTREC 

AT 
1-800-424-9300. If water pollution occurs, notify the appropriate 
authorities. 
*FIRE 
Small Fires: Dry chemical, C02, water spray or regular foam. 
Large Fires: Water spray, fog or regular foam. 
Move container from fire area if you can do it without risk. 
*Do not scatter spilled material with high-pressure water streams. 
Dike fire control water for later disposal. 
*SPILL OR LEAK 
Stop leak if you can do it without risk. 
A void inhalation of asbestos dust. 
Small Dry Spills: With clean shovel place material into clean, dry 

container 
and cover loosely; move containers from spill area. 
Small Spills: Take up with sand or other noncombustible absorbent 

material 
and place into containers for later disposal. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
Cover powder spill with plastic sheet or tarp to minimize spreading. 
*FIRST AID 



In case of contact with material, immediately flush eyes with running 
water for at least 15 minutes. Wash skin with soap and water. Remove 
and isolate contaminated clothing and shoes at the site. 

Initial Isolation Distance: Not given 
Extinguishing Media : Water, foam, dry chemical, carbon dioxide. 
CHRIS91 

DISCLAIMER: The data shown above on this chemical represents a 
best effort on the part of the compilers of the CHEMTOX database 
to obtain useful, accurate, and factual data. The use of these 
data shall be in accordance with the guidelines and limitations 
of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable 
for inaccuracies or omissions within this database, or in any 
of its printed or displayed output forms 

5/411 
FN- DIALOG(R)File 337:CHEMTOX(R)I 
CZ- (c) 1995 Resource Consultants, Inc. All rts. reserv.l 
AN- 00005702 
NM- CHEMICAL IDENTITY! 
CN- <Chemical Name> HEPTACHLOR EPOXIDEI 
SY- <Synonym> ENT 25,584~ EPOXYHEPTACHLOR; HCE; 
HEPTACHLOR EPOXIDE; 

1,4,5,6,7,8,8-HEPTACHLOR0-2,3-EPOXY-2,3,3a,4,7,7a
HEXAHYDRO-

4,7-METHANOINDENE; 1 ,4,5,6,7 ,8,8-HEPTACHLOR0-2,3-EPOXY-
3a,4,7,7a-TETR 



AHYDR0-4,7-METHANOINDAN; 2,3,4,5,6,7 ,7-HEPTACHLORO
la, 1 b,5,5a,6,6a-HE 

XAHYDR0-2,5-METHAN0-2H-INDEN0(1,2-b)OXIRENE; 
HIPT ACHLOR EPOXIDE; 

2,5-METHAN0-2H-OXIRENO(a)INDENE, 
2,3,4,5,6,7 ,7 -HEPTACHLOR0-1 a, 1 b,5,5a,6,6a-HEXAHYDRO-; 

VELSICOL 53-CS-17 
I 

RN- <CAS Registry Number> 1024-57-31 
RR- <RTECS (NIOSH) ID Number> PB94500001 
MF- <Molecular Formula> C10HSC1701 
MW- <Molecular Weight> 399.301 
WL- <Wisswesser Line Notation> T D3 C555 A EO JUTJ AG AG BG GG 
IG JG KGI 
UP- <Last Record Update by CHEMTOX> 03/09/951 
PP- PHYSICAL PROPERTY INFORMATION! 
AC- <Auto Ignition Temp in C> -1 
AK- <Auto Ignition Temp in K> -1 
AF- <Auto Ignition Temp in F> -1 
FP- <Flash Point in C> -1 
FK- <Flash Point inK> -1 
FF- <Flash Point in F> -1 
VP- <Vapor Pressure in psi> No datal 
VD- <Vapor Specific Gravity> No datal 
EV- <Evaporation Rate> Not given! 
UE- <Upper Explosive Limit> Not applicable! 
LE- <Lower Explosive Limit> Not applicable! 
AB- <Absorbance Units> No datal 
W A- <Water Reactivity> No data on water reactivity! 
RC- <Common Material Reactions> No datal 
ST- <Stability During Transport> No Datal 
PL- <Polymerization Possibility> No datal 
PQ- <Practical Quantitation Limit> 1; 101 
TF- <Toxic Fire Gases> HYRDOGEN FCLHLORIDEDRI 
OD- <Odor Description> No desc givenl 
OH- <Odor Detected by 100% population> No datal 
OL- <Odor Detection Lower Limit> No datal 
US- <Uses> Condensed Chemical Dictionary, lOth ed.l 
RG- REGULATORY INFORMATION! 
DO- DOT - Department of Transportation! 
DQ- <DOT Shipping Name> ORGANOCHLORINE PESTICIDES SOLID 
TOXIC, N.O.S.I 
DO- <DOT Identification Number> UN27611 



DC- <DOT Hazard Class> 6.1 POISON! 
DG- <DOT Guide Number> 551 
DL- <DOT Label(s) Required> POISON! 
CW- EPA Water - Environmental Protection Agency I 
CW- <Clean Water Act (CW A) Listed> Sec 3071 
C5- <CW A Priority Pollutant> Yesl 
CX- <CW A Hazardous Substance Listed> Nol 
ML- <Max Water Contaminant Level> 0.0002 mg/L (07/30/92)1 
MY- <EPA Water Max Contaminant Level> 0 mg/L (07/30/92)1 
MR- <Marine Pollutant> Not listed! 
CA- EPA AIR - Environmental Protection Agency I 
CA- <Clean Air Act Reference> Not listed! 
SZ- EPA SUPERFUND - Environmental Protection Agency! 
SZ- <SARA 312 Categories> Acute toxicity: Highly toxic. LD50 is 50 
mg/kg or 

less (oral rat). 
Chronic toxicity: carcinogen! 

RQ- <CERCLA Reportable Qty Symbol> X CERCLAI 
RS- <CERCLA Reportable Quantity (lbs)> 1 pound (0.454 kg) CERCLAI 
TP- <TPQ (Threshold Planning Quantity)> Not listed! 
MI- <US Postal Service Mailability Info> Not given! 
NF- NFP A - National Fire Protection Association Code Information! 
NF- <Health Hazard Code (BLUE)> Unspecified! 
NR- <NFPA Flammability Code (RED)> Unspecified! 
NY- <NFPA Reactivity Code (YELLOW)> Unspecified! 
NS- <NFPA Special Code> Unspecified! 
OS- OSHA - Occupational Safety & Health Administration! 
SI- <OSHA Short Term Exposure Limits> Not in Table Z-1-AI 
QC- <OSHA Exposure Limit Comments> SKIN! 
TW- <OSHA 8 Hr Time Limit> Not in Table Z-1-AI 
HS- <OSHA HS System ID Number> Not given! 
CE- <OSHA Ceiling/Air Contaminants> Not in Table Z-1-AI 
EP- EPA - Environmental Protection Agency I 
GW- <EPA Waste Analytical Method> 8080 82701 
TC- <EPA Toxic Characteristics ID Num> Nonel 
FR- <EPA FIFRA Pesticide Registration> Not listed! 
TS- <TSCA Status> EPA TSCA Test Submission (TSCA TS) Database -
September 

1989 
EPA TSCA Test Submission (TSCATS) Database- Aprill990 
TSCA Rulemakingl 

LL- State Regulatory Information! 
LL- <List of Lists/California> (B) EPA List of Priority Pollutants. 



(C) AB 1803 Well Monitoring Chemicals. 
(F) M.C.L. (Maximum Contaminant Levels) List. 
(G) AB 2588 Air Taxies "Hot Spots" Chemicals. 
(H) D.H.S. Drinking Water Action List. 
(K) Prop. 65 Chemicals List.l 

LM- List of Lists/Massachusettes> HEPT ACarcinogenHLOR EPOXIDE 
OSHA 
FEPAI 

LN- <List of Lists/New Jersey> List number 29971 
NN- <Substance Number/New Jersey> 29971 
LP- <Haz Substance List/Pennsylvania> Environmental Hazardl 
HD- <Hazard Designation/Washington> NAI 
WH- <Canada Ingred Disclosure Listed> Nl 
TQ- OTHERI 
TQ- <Threshhold Quantity> Not listedl 
TR- <Toxic Characteristic Reg Level> Not givenl 
LO- Summary of Regulatory Lists That This Substance Appears Onl 

LO- <List of Lists> ACGIH TL V list "Threshold Limit Values for 1992-
1993" 

ATSDR Toxicology Profile available (NTIS** PB/89/194492/AS) 
California Assembly Bill 1803 Well Monitoring Chemicals. 
California Assembly Bill 2588 Air Toxics "Hot Spots" Chemicals. 
California Department of Health Services Drinking Water Action List. 
Clean Water Act Section 307 Priority Pollutants 
EPA TSCA Test Submission (TSCA TS) Database - April 1990 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
HEPTACHLOR EPOXIDE [1024-57-3] 
Massachusetts Substance List. 
New Jersey Right To Know Substance List. (December 1987) 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Constituents for Ground Water Monitoring. Ap'dx IX 

to 40 
CFR 264 
SARA Section 110 Priority List of CERCLA Hazardous Substances 
Superfund/CERCLA RQ list. Table 302.4 in 54 FR 50968 (December 

11' 
1989)1 

TO- TOXICITY INFORMATIONI 
SX- <Short Term Toxicity> Unknown! 
LT- <Long Term Toxicity> Unknown! 
RL- NIOSH RELI 
RL- <NIOSH Exposure Limits> Not givenl 



TL- <Threshold Limit Value ACGIH> TLV = 0.05mg/M3 SKIN A31 
SE- <ACGIH Short Term Exposure Limit> Not listed! 
PE- OSHA PELI 
PE- <OSHA Air Contaminants Limits> Not in Table Z-1-AI 
CR- <Carcinogen Data Flag> Nl 
NC- <RTECS Carcinogen Determination> ANIMAL POSITIVE IARC** 
20,129,79 

ANIMAL INDEFINITE IARC** 5,173,74 HUMAN INDEFINITE 
IARC** 20,129,791 
CI- Carcinogen Lists! 
CI- <IARC Carcinogenicity Code> 28 83251 
CM- <MAK Carcinogenicity Code> Nol 
CJ- <NIOSH Carcinogenicity Code> Yl 
CQ- <NTP Carcinogenicity Code> Nol 
CH- <ACGIH Carcinogenicity Code> Nol 
OS- <OSHA Carcinogenicity Code> Nol 
CT- <Carcinogen Summary> 2B 8325 

MAK: Not listed 
NIOSH: Not listed 
NTP: Not listed 
A3 
OSHA: Not listed! 

CG- <EPA CAG (Carcinogen) Hazard> HIGH! 
LD- <LD50 (Lethal Dose)> orl-rat LD50:3434 ug/ kgl 
LZ- <LD50 Species (RTECS)> RA Tl 
LR- <LD50 for Rats (RTECS)> 3.4341 
LS- <LD50 for Albino Rabbits Skin> Not given! 
LC- <LC50 (Lethal Concentration)> No data in RTECS 19921 
OT- <Other Species Toxicity Data>* orl-rat LD50:3434 ug/kg PSSCBG 
15,31,84 

I 
RP- <RTECS Reproductive Toxicity> Not given! 
IR- <Irritation Data (RTECS)> No datal 
MU- <RTECS Mutagenic Data> Not listed in RTECS 19921 
TT- <Teratogenic Data> N Ref:l 
RE- <Routes of Entry> Unknown! 
MX- From Deutsche Forschungsgemeinshaft Reports: MAK Information! 
MX- <Max Tolerance Values> MAK workplace concentration data: 

Not listed! 
MG- <Max Workplace/Fetal Damage> MAK workplace concentration data: 
Not 

listed! 



MZ- <Carcinogenicity Grouping> MAK workplace concentration data: Not 
listed 

I 
MH- <Higher Than Normal Sensitivities> MAK data: Not listed! 
MO- <Exposure Peak Limitations> MAK data: Not listed! 
FA- FIRST AID AND PERSONAL PROTECTION INFOI 
FA- <First Aid Information> CHEMICAL: HEPTACHLOR EPOXIDE 

SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, give 
oxygen. In case of contact with material, immediately flush skin or 
eyes with running water for at least 15 minutes. Speed in removing 
material from skin is of extreme importance. Removal of solidified 
molten material from skin requires medical assistance. Remove and 
isolate contaminated clothing and shoes at the site. Keep victim quiet 
and maintain normal body temperature. Effects may be delayed; keep 
victim under observation.! 

CC- Protection Suggested! 
CC- <Protective Clothing Guidelines> HEPTACHLOR EPOXIDE; 
*************** . 

' 
Butyl ; CPE ; Nat. rubber ; Neoprene ; Nitrile ; Nitrile/PVC ; PE ; 
Polyurethane ; PV A ; PVC ; SBR ; VITONI 

AX- <ACGIH Comments on Exposure> SKIN! 
MA- <Medical Conditions Aggravated> Unknown! 
HZ- SPILL, STORAGE, AND INITIAL INCIDENT RESPONSE! 
DQ- <DOT Shipping Name> ORGANOCHLORINE PESTICIDES SOLID 
TOXIC, N.O.S.I 
DO- <DOT Identification Number> UN27611 
DC- <DOT Hazard Class> 6.1 POISON! 
DI- <DOT Guide Information> DOT SHIPPING NAME: 
ORGANOCHLORINE PESTICIDES 

SOLID TOXIC, N.O.S. 
DOT ID NUMBER: UN2761 

ERG93 GUIDE 55 
*POTENTIAL HAZARDS* 

*HEALTH HAZARDS 
Poisonous; may be fatal if inhaled, swallowed or absorbed through skin. 
Contact may cause bums to skin and eyes. 
Runoff from fire control or dilution water may give off poisonous gases 
and 
cause water pollution. 
Fire may produce irritating or poisonous gases. 



*FIRE OR EXPLOSION 
Some of these materials may bum, but none of them ignites readily. 
Container may explode violently in heat of fire. 
Material may be transported in a molten form. 
*EMERGENCY ACTION* 

Keep unnecessary people away; isolate hazard area and deny entry. Stay 
upwind, out of low areas, and ventilate closed spaces before entering. 
Positive pressure self-contained breathing apparatus (SCBA) and 
chemical protective clothing which is specifically recommended by the 
shipper or manufacturer may be worn. It may provide little or no 
thermal protection. 
*Structural firefighters' protective clothing is not effective for 
these materials. See the Table of Initial Isolation and Protective 
Action Distances. If you find the ID Number and the name of the 
material there, begin protective action. Remove and isolate 
contaminated clothing at the site. CALL Emergency Response Telephone 
Number on Shipping Paper first. If Shipping Paper not available or no 
answer, CALL CHEMTREC AT 1-800-424-9300. 
*FIRE 
Small Fires: Dry chemical, water spray or regular foam. 
Large Fires: Water spray, fog or regular foam. 
Move container from fire area if you can do it without risk. 
Fight fire from maximum distance. Stay away from ends of tanks. 
Dike fire control water for later disposal; do not scatter the 
material. 
*SPILL OR LEAK 
Do not touch or walk through spilled material; stop leak if you can do 
it without risk. Fully-encapsulating, vapor-protective clothing should 
be worn for spills and leaks with no fire. Use water spray to reduce 
vapors. 
Small Spills: Take up with sand or other noncombustible absorbent 
material 
and place into containers for later disposal. Small Dry Spills: With 
clean 
shovel place material into clean, dry container and cover loosely; move 

containers from spill area. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
*FIRST AID 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, 
give oxygen. In case of contact with material, immediately flush skin 
or eyes with running water for at least 15 minutes. Speed in removing 



material from skin is of extreme importance. Removal of solidified 
molten material from skin requires medical assistance. Remove and 
isolate contaminated clothing and shoes at the site. Keep victim quiet 
and maintain normal body temperature. Effects may be delayed; keep 
victim under observation. I 

IS- <Initial Isolation Distance> Not given! 
EX- <Extinguishing Media> Not given! 

DISCLAIMER: The data shown above on this chemical represents a 
best effort on the part of the compilers of the CHEMTOX database 
to obtain useful, accurate, and factual data. The use of these 
data shall be in accordance with the guidelines and limitations 
of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable 
for inaccuracies or omissions within this database, or in any 
of its printed or displayed output forms 

6/5/1 
DIALOG(R)File 337 :CHEMTOX(R) 
(c) 1995 Resource Consultants, Inc. All rts. reserv. 

00006504 
IDENTIFIER INFORMATION--------------------------------------------------

Chemical Name : 4,7-METHANOINDAN, 
l-alpha,2-alpha,4-beta,5,6,7 -beta,8,8-0CT ACHLOR0-3a-alpha,4,7 ,?a

alp 



ha-TETRAHYDRO-
Synonym(s) :alpha-CHLORDAN~ cis-CHLORDAN~ alpha-

CHLORDANE 
~ alpha(cis)-CHLORDANE~ cis -CHLORDANE 

CAS Registry Number : 5103-71-9 
RTECS Number : PB9705000 
Molecular Formula : C 1 OH6Cl8 
Molecular Weight : 409.76 
Chemical Class : T 
Wisswesser Line Notation : L C555 A IUTJ AG AG BG DG EG HG IG 

JG 
Record Last Updated : 11/06/93 

PHYSICAL PROPERTY INFORMATION-------------------------------------

Auto Ignition in C 
Auto Ignition in F 
Auto Ignition in K 
Flash Point in C 
Flash Point in F 
Flash Point in K 
Vapor Pressure (psi) : No data 
Vapor Specific Gravity : No data 
Evaporation Rate : Not given 
Upper Explosive Limit 
Lower Explosive Limit 
Absorbance Units :No data 
Reactivity w/ Water : No data on water reactivity 
Reactivity w/ Common Mtl :No data 
Stability During Transport : No Data 
Polymerization Possibile : No data 
Toxic Fire Gases : None reported other than possible unburned 

vapors 
Odor Description : No desc given 
Odor (100% Pop. Detection): No data 
Odor Detection Lower Limit: No data 
Uses : Not listed 

REGlJLATORY INFORMATION-----------------------------------------------

DOT - Department of Transportation 
DOT Hazard Class :Not given 
DOT Label(s) Required : Not given 



EPA Water - Environmental Protection Agency 
Clean Water Act (CW A) : Not covered 
CWA Priority Pollutant : No 
CW A Hazardous Sub Listed: No 
MCL (Max Contam Level) :Not specified 
MCLG (Max Contam Goal) : Not specified 
Marine Pollutant List : Not listed 

EPA AIR - Environmental Protection Agency 
Clean Air Act : Not listed 

EPA SUPERFUND - Environmental Protection Agency 
SARA 312 Categories 

Chronic toxicity: carcinogen 
CERCLA RQ Symbol : Not listed 
CERCLA RQ (Rep. Qty) :Not listed 
TPQ (Threshold Pl. Qty.): Not listed 

USPS - US Postal Service 
Not given 

NFP A - National Fire Protection Association Code Information 
Health Hazard (BLUE) :Unspecified 
Flammability (RED) : Unspecified 
Reactivity (YELLOW) : Unspecified 
Special : Unspecified 

OSHA - Occupational Safety & Health Administration 
STEL : Not in Table Z-1-A 
8 Hour Air Contam Limit : Not in Table Z-1-A 
HS System ID :Not given 
Air Contam Ceiling Limit: Not in Table Z-1-A 

EPA - Environmental Protection Agency 
Toxic Characteristics ID: None 
Pesticide Rereg Ingred : Not listed 
TSCA Status 

Not listed 
State Regulatory Information 

CA List of Lists 
Not listed 

CA Water List Cat & Date: Not listed 
NJ List of Lists 

Not listed 
WA Hazard Designation : NA 

Canadian Ingredients Disclosure List 
Listed? : N 

OTHER 
Threshhold Quantity (TQ): Not listed 



Toxic Character Reg Lvl : Not given 

Summary of Regulatory Lists That This Substance Appears On 

4,7-METHANOINDAN, 
1-alpha,2-alpha,4-beta,5,6,7-beta,8,8-0CTACHLOR0-3a-alpha,4,7,7a

alp 
ha-TETRAHYDRO- [5103-71-9] 

TOXICITY INFORMATION----------------------------------------------------

Short Term Toxicity 
Unknown 

Long Term Toxicity 
Unknown 

NIOSH REL 
Not given 

ACGIH Threshold Limit Value :Not listed 
ACGIH Short Term Exposure Limit : Not listed 
OSHA PEL 

Not in Table Z-1-A 
Carcinogen : N 
Carcinogen Lists 

IARC : 2B 8325 
MAK :No 
NTP :No 
ACGIH :No 
OSHA :No 

Carcinogen List Summary 
2B 8325 
MAK: Not listed 
NIOSH: Not listed 
NTP: Not listed 
ACGIH: Not listed 
OSHA: Not listed 

EPA CAGS Hazard Ranking :Not listed 
LD50 Value : orl-rat LD50:500 mg/ kg 
LD50 Value (rat) : 500 
LD50 Value (albino rabbit): Not given 
LC50 Value 

No data in RTECS 1992 
Other Species Toxicity 

* orl-rat LD50:500 mg/kg NTIS** PB85-143766 



* orl-mus LD50:125 mg/kg JAFCAU 21,1113,73 
* ipr-mus LDLo:290 mg/kg TXAPA9 23,288,72 

Reproductive Toxicity 
ipr-mus TDLo:50 mg/kg (lD pre g) BECTA6 17,559,77 

EFFECTS ON FERTILITY 
Pre-implantation mortility 

scu-mus TDLo:9 mg/kg (3D pre) JTEHD6 3,713,77 

MATERNAL EFFECTS 
U terus,cervix, vagina 

Toxicity Data (RTECS) 

* orl-rat LD50:500 mg/kg NTIS** PB85-143766 
* orl-mus LD50: 125 mg/kg JAFCAU 21,1113,73 

Irritation Data (RTECS) 
No data 

Reproductive Toxicology 
ipr-mus TDLo:50 mg/kg (lD preg) BECTA6 17,559,77 
REPRODUCTIVE EFFECTS CODES 
EFFECTS ON FERTILITY 
Pre-implantation mortility 

scu-mus TDLo:9 mg/kg (3D pre) JTEHD6 3,713,77 
REPRODUCTIVE EFFECTS CODES 
MATERNAL EFFECTS 
Uterus,cervix, vagina 

Mutagenic Data : Not listed in RTECS 1992 
Routes of Entry : Unknown 
From Deutsche Forschungsgemeinshaft Reports 

MAK Information 
MAK workplace concentration data: 
Not listed 

Teratogenic Data Group : MAK workplace concentration data Not 
listed 

Carcinogenic Data Group: MAK workplace concentration data Not 
listed 

Abnormal Sensitivity : MAK data Not listed 
Exposure Peak Limits : MAK data Not listed 

FIRST AID AND PERSONAL PROTECTION INFO-------------------------

Protection Suggested 
ACGIH Protect Guidelines: 4,7-METHANOINDAN, 



1-alpha,2-alpha,4-beta,5,6,7-beta,8,8-0CTACHLOR0-3a-alpha,4,7,7a
alp 

ha-TETRAHYDRO- *************** Butyl CPE Nat. rubber 
Neoprene 

Nitrile Nitrile/PVC PE Polyurethane PV A PVC SBR VITON 
Med Conditions Aggrav. :Unknown 

SPILL, STORAGE, AND INITIAL INCIDENT RESPONSE 
INI<ORMATION------------------

DOT Hazard Class : Not given 
DOT Guide Information 
DOT SHIPPING NAME: 
DOT ID NUMBER: 
No guide information for this compound. 

Initial Isolation Distance: Not given 
Extinguishing Media : Not given 

DISCLAIMER: The data shown above on this chemical represents a 
best effort on the part of the compilers of the CHEMTOX database 
to obtain useful, accurate, and factual data. The use of these 
data shall be in accordance with the guidelines and limitations 
of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable 
for inaccuracies or omissions within this database, or in any 
of its printed or displayed output forms 
?quit 

16aug95 15:22:05 User227748 Session Dl58.2 
$9.96 0.166 Hrs f<ile337 

$10.00 1 Type(s) in f<ormat 4 
$40.00 4 Type(s) in f<ormat 5 

$50.00 5 Types 
$4.00 View f<ee 

$63.96 Estimated cost File337 
$1.89 TYMNET 

$65.85 Estimated cost this search 
$65.94 Estimated total session cost 0.174 Hrs. 

Logoff: level 38.06.09 D 15:22:06 

TYMNET: call cleared by request 

please log in: +++ 
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SEVERE- WEATHER 

When projects are conducted outside, the potential for severe weather must be considered. 
Thunderstorms, tornados, and winter storms can develop quickly, jeopardizing your safety. 
The following emergency procedures are to be followed in the event of severe weather. 

THUNDERSTORMS AND LIGHTNING 

Monitor weather conditions at all times while working. At a sign of an impending storm -
increased cloudiness, darkened skies, increased wind - listen to a radio for the latest weather 
information. 

When a thunderstorm accompanied by lightning is in the project area, cease work immediately. 
All powered equipment, such as drill rigs, are to be shut down. 

Seek shelter inside nearby buildings or trailers. If there are no buildings nearby, seek shelter 
inside your vehicle. 

If you are caught outside, do not stand beneath tall, isolated trees or telephone poles. Avoid 
areas projecting above the landscape such as hill tops. In open areas, go to a low place such 
as a ravine or valley. Stay away from open water, metal equipment, wire fences and metal 
pipes. If you are in a group of people in the open, spread out, staying several yar& apart. 

If you are caught in a level field or open area far from shelter and you feel your hair stand on 
end, lightning may be about to strike you. Drop to your knees and bend forward, putting your 
hands on your knees. You should minimize the body area in direct contact with the ground. 
Do not lie flat on the ground. 

If someone has been struck by lightning, monitor life signs and begin administering 
mouth-to-mouth resuscitation or cardiopulmonary resuscitation as needed. Send for help. 

Check conscious victims for bums, especially at the fingers and toes and next to -buckles and 
jewelry. Administer first aid for shock. Do not let the victim walk around. 

Site Safety Plan 199S Montgomery Watson 
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TORNADOS 

Tornados usually develop from thunderstorms and normally occur at the trailing edge of the 
storm. Most tornados occur in the months of April, May, June, and July in the late afternoon 
and early evening hours. 

When storms are predicted for the project area, monitor weather conditions on a radio. A 
tornado watch is issued when favorable conditions exist for the development of a tornado. A 
tornado warning is issued by the local weather service office whenever a tornado has actually 
been sighted or is strongly indicated by radar. · 

If a tornado warning is issued, seek shelter immediately. If there are permanent buildings 
located on site, go there immediately, moving toward interior hallways or small rooms on the 
lowest floor. 

If a tornado warning is issued and you are in a vehicle or a site trailer, leave and go to the 
nearest build!J1g. If there are no buildings nearby, go in the nearest ditch, ravine or culvert, 
with your hands shielding your head. 

If a tornado is sighted or a warning issued while you are in open country, lie flat in a ditch or 
depression. Hold onto something on the ground, such as a bush or wooden fence post, if 
possible. 

Once a tornado has passed the site, site personnel are to assemble at the designated assembly 
area to determine if anyone is missing. Administer first aid and seek medical attention as 
needed. 

WINTER STORMS 

When snow or ice storms are predicted for the project area, site personnel should monitor 
weather conditions on a radio. A winter storm watch_is issued when a storm has formed and 
is approaching the area. A winter storm warning_is issued when a storm is imminent and 
immediate action is to be taken. 

When a storm watch is issued, monitor weather conditions and prepare to halt site" activities. 
Notify the project manager of the situation. Seek shelter at site buildings or leave the site and 
seek warm shelter. 

If you are caught in a severe winter storm while traveling, seek warm shelter if road conditions 
prevent safe travel. 

Site Safety Plan 1995 
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If you are stranded in a vehicle during a winter stonn: 

• Stay in the yehjcle. Disorientation comes quickly in blowing and drifting snow. 
• Wait for help. 
• Keep a window open an inch or so to avoid carbon monoxide poisoning. 
• Run the engine and heater sparingly. 
• Keep watch - do not let everyone sleep at the same time. 
• Exercise occasionally. 

F:\SAFETY\PLANS\STDAPP.WPD 
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TEMPERATURE STRESS - - _ ... -... .-·-· ---- -

This section outlines the signs and symptoms of temperature stress in addition to the 
engineering controls, work practice controls and other management techniques that should be 
used to reduce temperature stress. Individual susceptibilities to temperature stress need to be 
considered and used to pace the work being performed with the most susceptible person 
controlling the work/rest schedule. Monitoring for heat stress is to be performed as detailed 
in this section. 

COLD STRESS 

Reduction 
The following engineering controls are recommended for reduction of cold stress: 

• Use general or spot heating to increase temperature at work site if this does not create 
a hazardous situation. 

• Shield work area from wind. 

• Cover metal handles of tools and equipment with thermal insulating materials. 

• Do not sit on unprotected metal chair seats. . . 
• Use heated rest areas if work is to be performed in an equivalent chill temperature of 

20°F or below. 

The following work practice controls are recommended to reduce cold stress: 

• Drink warm, caffeine-free, sweet, non-alcoholic drinks or soup frequently. 

• Schedule work for ;warmest part of the day. 

• Use heated rest areas regularly. 

Site Safety Plan 1995 Montgomery Watson 
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• Use the buddy system. Do not work alone. Observe your co-workers for signs and 
symptoms of cold stress. 

• Allow and encourage workers to pace themselves and take extra breaks when needed. 
The work schedule should be set by the person most susceptible to cold stress. Do not 
pressure someone to work beyond their capabilities. 

• Whenever possible, allow new workers time to adjust to working in a cold 
environment before working full time. Ideally, acclimation should occur over five 
days: 20% Day 1 with a 20% increase on each successive day. 

· -~: , • t~n~er1l1Tange the work to minimize standing or sitting still for long periodS:~- ~ ~-~:-"l!r 

of time. 

• Reorganize work procedures so as much of a job as possible can be done in a warm 
environment. 

• A void overtime. 

• Remove outer layer of clothing when entering warm shelter. 

• If clothes are wet, change to dry work clothes before returning to work in cold. If not 
possible, loosen clothing to facilitate evaporation of sweat. 

• Develop and adhere to a work-rest schedule, using the guidelines which follow. 

Air Temperature W~rk/Break Schedule (minutes) 
with Sunny Sky no 5mph lOmph l5mph 20mph 

(degrees Fl wind Wind wind wind wind 

-15 to -19 110110 110/10 75110 55/10 40/10 
-20 to -24 110110 75/10 55110 40110 30/10 
-25 to -29 75/10 55/10 40/10 30/10 cease 
-30 to -34 55/10 40/10 30/10 cease cease 
-35 to -39 40/10 30/10 cease cease cease 
-40 to -44 30/10 cease cease cease cease 

-45 & below cease cease cease cease cease .. . 
Notes 

1. These recommendations and guidelines are adapted from Threshold Limit Values and Biological 
Exposure Indices for 1993-1994, published by the American Conference of Governmental Industrial 
Hygienists, Cincinnati, OH. 

2. OS mph wind - light flag moves, 10 mph wind - light flag fully extended, 15 mph wind - raises 
newspaper sheet, 20 mph wind -blowing and drifting snow 
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The practicality of working under a work-rest schedule, together with the ability of the 
necessary equipment to function properly in cold weather, may be more restrictive than the 
health hazards and also need to be considered. The cold stress schedules noted above apply 
to moderate to heavy work activities. Light to moderate work activities can be moved down 
one level.· 

Signs and Symptoms 
Send a worker to warm shelter immediately if any of the following symptoms are noted: 

• Heavy shivering 
• Frostnip (skin turns white) 
• Feeling of excessive fatigue 
• Drowsiness 
• Euphoria 

First Aid 
Take victim to a warm area. Remove the outer layers of clothing. Gently warm the affected 
area, submerge it in tepid water if possible but do not rub. If there is evidence of frostbite, 
obtain medical attention immediately. 

HEAT STRESS 

Reduction 
While site specific conditions need to be considered, the following guidelines are 
recommended to prevent or reduce the effects of heat stress. 

• Develop and adhere to a work-rest schedule using the guidelines at the end of this 
section. 

• Take breaks in cool areas. 

• Drink fluids hourly. The fluids should be caffeine-free and non-alcoholic. Water or 
electrolyte-replacement drinks, such as Gatoradel'M, are good choices. Do not wait 
until you are thirsty. Your normal thirst mechanism is not sufficient to.overcome the 
effects of dehydration. If you feel thirsty, you are already becoming dehydrated. 

• Schedule work for the cooler part of the day-- early morning and/or early evening. 

• Allow and encourage workers to pace themselves and take extra breaks when needed. 
The work schedule should be set by the person most susceptible to heat stress. Do not 
pressure someone to work beyond their capabilities. 

• Whenever possible, 'allow new workers time to adjust to working in a hot environment 
before working full time. Ideally, acclimation should ·occur over five -days: 20% 
Day I with a 20% increase on each successive day. 
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• Avoid overtime. 

• Use the buddy system. Never work alone and watch your co-workers for signs of heat 
stress. 

Personal Monitoring 
At each work break, count your pulse during a 30 second period as early as possible in the rest 
period. 

• If your heart rates exceeds 110 beats per minute (BPM) at beginning of rest period, 
shorten your next work cycle by 1/3 and keep the rest period the same. 

• If your heart rate still exceeds 110 BPM at that next rest period, shorten the following 
work cycle by 1/3. 

At the beginning and end of each work shift, measure your weight,± 0.25 LB, wearing similar 
clothes. You should not lose more than 1.5% of your total body weight in a work day. If you 
do, drink fluids to compensate and to prevent dehydration. 

A summary of recommended work breaks and personal monitoring schedule follows. These 
values apply to moderate work levels. For heavy work levels, apply monitoring schedule one 
level up. Light to sedentary work activities can be moved down one level if workers are 
acclimated and show no signs of heat stress. 

Adjusted Temperature* 
!..J. 

above90 
88 to 90 
83 to 87 
77 to 82 
72 to78 

Heat Stress Monitoring (min) 
Normal Work Impermeable Work 

Clothes Clothes 

45 
60 
90 

120 
150 

15 
30 
60 
90 

120 

• Adjusted temperature= measured temperature+ (13 x% sunshine) 

Note 

I. These recommendations and guidelines are adapted from Threshold Limit Values and Biological 
Exposure Ii:tdices for 1990-1991, published by the American Conference of Governmental Industrial 
Hygienists, Cincinnati, OH. 

Signs and Symptoms 

• Heat rash 

• Heat cramps: Muscle spasms~ pain in hands, feet or abdomen 

• Heat exhaustion: Pale, cool, moist skin; heavy sweating~ dizziness; nausea~ fainting 
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• Heat stroke: Red, hot, usually dry skin; lack of, or reduced, perspiration; nausea; 
dizziness; confusion; strong, rapid pulse; coma 

First Aid · 
Remove the affected individual's protective clothing and equipment. Wrap the victim in wet 
towels or clothing. If there are signs or symptoms of heat exhaustion or heat stroke, get 
medical attention immediately. 

F:\SAFETY\PLANS\STDAPP. WPD 
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GENERAL HEALTH .ANDBAFETY 

RULES 

Certain rules and regulations apply to specific Montgomery Watson Operations. Personnel 
will follow these procedures when performing the specified tasks or work in the designated 
area. 

SAFETY RULES WHEN WORKING NEAR 
HIGHWAYS OR CONSTRUCTION SITE TRAFFIC 

Set out traffic cones, warning signs, and flashers when performing field work in traffic areas. 
In traffic areas and on construction sites where heavy equipment is operating, wear luminous 
traffic vests. 

Wear safety vests when working closer than 10ft from a roadway. 

Use safety signs when performing bridge and highway surveys and use warning lights on 
vehicles, as appropriate. 

Let the construction equipment operators know you are around. Have "eye to eye" contact 
prior to setting up for a test. 

.. . 
Check the traffic pattern on construction projects before entering with a Montgomery Watson 
vehicle. 

Stay away from the swing of the back-hoe bucket. 

If practical, use your vehicle on a large site to divert construction traffic around the test area. 

Park the testing vehicle between your work area and the operating equipment. Always work 
a significant distance behind your vehicle to allow for it being struck. 

Site Safety Plan l99S Montgomery Watson 
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SAFETY RULES FOR HAZARDOUS WASTE SITES 

Smoking is not permitted at the site or in the site trailer. 

Eating and· drinking are only permitted in the support or clean zone. 

Secure all loose equipment in the test vehicle which might "fly" when making sudden stops. 

No open fires are allowed. 

All employees handling hazardous waste samples or who may be exposed to hazardous or 
solid waste must be active participant!Hn the ~i!B~lance--program. 

A respirator can not be worn when beards or any other facial hair interferes with the 
face-to-respirator seal. Individuals with such facial hair are not to be allowed to work in Level 
of Protection Cor B. 

Working alone on field sites is generally prohibited. The "buddy system" is to be enforced at 
all times unless the Health and Safety Coordinator (HSC) specifically exempts the work from 
his requirement, based on the HSC's review of site conditions and hazards. When working 
under the "buddy system", personnel are to: 

• Never work alone 
• Provide partner with assistance 
• Observe partner for signs for overexposure/temperature stress 
• Check integrity of partner's protection clothing 
• Notify others if emergency help is needed 

Personnel on site must use the buddy system when wearing respiratory protective equipment. 
Visual contact must be maintained between pairs on-site. Entry team members are to remain 
close together to assist each other during emergencies. 

No "souvenirs" or samples not required for the project are to be collected. 

Samples are to be placed in approved containers before they can be removed frop1 the site. 
~ 

Only approved or designated vehicles can be used to transport samples. 

Samples are to be left in the staging area. Samples are never to be brought into the office. 

Field apparel that had not been decontaminated is not to be worn into the office. 

Field samples are to be disposed properly. 

Observe all safety signs and do not remove any "lockout tags" or other lockout devices. 

Contact with contaminated or suspected contaminated surfaces is to be avoided. 
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Do not walk through puddles, discolored surface, kneel on the ground, or lean, sit, or place 
equipment on visibly stained surfaces. 

Drums or, tanks found on site are not to be opened or moved unless specific drum/tank 
remediation tasks are specifically included in the SSP and are fully implemented. 

Use work schedules that minimize time spent in hazardous areas. 

Use work assignments that place employees upwind of sources of air contaminants. 

Post the Site Safety Plan, or have a copy readily available, for review by employees. Verify 
that all personnel have read and signed the SSP; , 0 r ll!i!l' e 2". ~--n .! -'1 o• ~, · 

Notify the SSO of any unsafe acts or conditions or at the first indication that you experience 
temperature stress or signs and symptoms of possible chemical exposure. 

LADDER SAFETY 

Ladders pose a significant hazard when improperly used or maintained. There are four causes 
of accidents involving ladders. They include: 

• Improperly securing ladder top and/or bottom 
• Structural failure of ladders 
• Ascending or descending ladders improperly 
• Carrying objectives when ascending or descending ladders 

Step Ladders 
Step ladders must have positive locking spreaders which will fully spread and lock when the 
ladder is in use. 

• Do not use a step ladder as a straight ladder. 
• Do not use the top two steps of a step ladder. 
• Do not climb the cross-bracing on the rear side of stepladders. 

.. . 
Straight Ladders 
Portable manufactured straight ladders will be used by Montgomery Watson. Job-built ladders 
require special regulations and will not be used by Montgomery Watson employees unless 
approval is given by the Health and Safety Manager. 

• When portable ladders are used for access to an upper landing surface, the side rails 
must extend at least 3 feet above the upper landing surface. The ladder must be 
secured, and a grasping device, such as a grab rail, must be provided to assist workers 
in mounting and dismounting the ladder. 

• Ladders must be maintained free of oil, grease, and other slipping hazards. 
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• Ladders must not be loaded beyond the maximum intended load for which they were 
built, nor beyond their manufacturer's rated capacity. 

• Ladders must be used only for the purpose for which they were designed. 

• Non-self-supporting ladders must be used at an angle where the horizontal distance 
from the top support to the foot of the ladder is approximately one-quarter of the 
working length of the ladder. 

• Ladders must be used only on stable and level surfaces unless secured to prevent 
accidental movement. 

• Ladders must not be used on slippery surfaces unless secured or provided with slip
resistant feet to prevent accidental movement. Slip-resistant feet must not be used as 
a substitute for the care in placing, lashing, or holding a ladder upon slippery surfaces. 

• Ladders placed in areas such as passageways, doorways or driveways, or where they 
can be displaced by workplace activities or traffic, must be secured to prevent 
accidental movement, or a barricade must be used to keep traffic or activities away 
from the ladder. 

• The area around the top and bottom of the ladders must be kept clear. 

• Ladders must not be moved, shifted, or extended while in use. 

• Ladders must have nonconductive siderails if they are used where the worker or the 
ladder could contact exposed energized electrical equipment. 

• Ladders must be inspected by a competent person for visible defects on a periodic basis 
and after any incident that could affect their safe use. 

• Single-rail ladders must not be used. 

• When ascending or descending a ladder, the worker must face the ladder. 

• Each worker must use at least one hand to grasp the ladder when moving up or down 
the ladder. 

• A worker on a ladder must not carry any object or load that could cause the worker to 
loose balance and fall. 

Other Procedures 

• Don't reach beyond a nonnal arm's length sideways when working on a ladder. A good 
rule of thumb is to "keep your belt buckle between the side rails: 11 Move the ladder as 
often as necessary to get close to the work. 
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• When extending extension ladders, keep your hands on the rails, not the rungs to 
prevent injuring your hands. Be sure the interlocking guides and connecting 
mechanisms are set and securely latched. 

• Tools should not be left hanging or dangling from ladders or ladder rungs. 

FALL PROTECTION 

OSHA requires fall protection when the distance from a working surface to a lower level is 
more than six (6) feet. Fall protection may be required for distances less than six (6) feet if 
there are obstructions or other hazards present. The-Mo~t:;f!~taa:.S~;Safety Officer 
will be responsible for implementing fall protection procedures during field activities. 

A fall protection system consists of four components - an anchorage point, a lanyard, a body 
support, and associated connectors. 

Anchorage Point 
Anchorage points for fall protection systems must be able to withstand 5,400 lbs static load 
strength for a 6ft fall or 3,000 lbs for a 2ft or less fall. The anchorage point should be directly 
overhead of the worker to prevent horizontal swing in the event of a fall. 

A horizontal lifeline is a cable rigged between two fixed anchorage points on the same level 
and independent of the work surface. Horizontal lifelines are used when there are no 
anchorage points above the work area. A horizontal lifeline system requires careful 
engineering and will not be used without authorization of the Montgomery Watson Health and 
Safety Manager. 

Lanyards 
A lanyard is a short, flexible rope, or strap webbing used to connect a workers safety harness 
to the anchorage point. Lanyards should have a minimum strength of 5,000 lbs and absorb the 
shock of a free fall of 6 ft or less. Shock absorbing lanyards are also available that absorb the 
energy of a free fall and decelerate the fall of the worker. 

It is Montgomery Watson policy to purchase manufactured lanyards. Home ll!ad~ lanyards 
or ropes and tire-offs not allowed. 

When attaching a lanyard to an anchorage point special crossover straps, or tie off adapters 
will be used. These are webbed straps with a D-ring on each end: The strap is looped around 
a pipe, beam or other anchor and the lanyard in anchored into both D-rings. Looping a lanyard 
around the anchor and hooking back onto itself is not permitted. 

Self-Retracting Lifelines 
Self-retracting lifelines are' portable devices which are fixed to an anchorage point above a 
work area and plays out or retracts line automatically as workers move away and toward-the 
device. When a fall occurs, a locking device automatically arrests movement. This type of 
device should be used in conjunction with tripod/winch devices during confined space entry. 
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Body Harness 
A body harness is a web belt system designed to spread the shock from a fall over the entire 
body. A full body harness is required for all Montgomery Watson operations requiring fall 
protection systems. A body belt which is worn around the waist and chest harnesses are not 
pennitted .. 

Hardware Connectors 
Hardware connectors consist of D-rings, snap-hooks and metal links used to connect fall 
protection systems together. Connectors should be corrosion-resistant and all surfaces and 
edges should be smooth to prevent damage to interfacing parts. D-rings and snap-hooks 
should be able to withstand 5,000 lbs static loads and 3,600 proof tested pounds without 

e- ~· .T , ~, • cracking, breaking or sustaining distortion. · ~ - : ·IRP m a a·tsi : , L• _,. ·· 

Montgomery Watson policy is to only use snap-hooks with a positive locking device or spring 
loaded keeper which prevents "roll-out" or unintentional release of components. 

Additional Requirements 
Lifelines, lanyards and harnesses should be protected from sharp edges or cutting edges such 
as along the edge of "I" beams. A webbing material should be used in these cases. 

Knots reduce the strength of ropes, lanyards and cable by as much as SO%. Standard 
manufactured components will be used and employees will not use knots in fall protection 
systems. 

A lanyard should not be connected to a harness and a deceleration device such as a retractable 
lifeline since the maximum fall distance of 6 ft maybe exceeded. 

When work is performed in an aerial lift device such as a "cherry picker", workers must wear 
a harness and lanyard. The lanyard should be attached to the lift device bucket. ~attach 
the lanyard to anything outside the bucket. 

Safety belts, lanyards and lifelines must only be used for employee protection. They are never 
to be used for lifting static loads. 

Once used to arrest a fall, the fall protection equipment must be taken out of s~rvice and 
destroyed unless the equipment is inspected by the Site Safety Officer and deemed safe for 
reuse. Lanyards will always be destroyed after use. The SSO will document that the 
equipment was inspected and deemed safe for reuse in the field logbook. 

Maintenance 
Wipe off surfaces of fall protection lanyards, harnesses and connectors to remove gross 
contamination. Materials can be cleaned with soap and water. A soft brush can be used to 
scrub the equipment. Hang freely to dry. Do not use solvents or abrasive materials to clean 
the equipment. ' 
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Inspections 
The SSO will inspect fall protection equipment each day before use. Document the inspection 
in field log books. 

• Check lanyards for knots, cuts, fraying, chemical degradation. Rotate the lanyard and 
check the entire surface for damage. Make sure spliced connections are tight and 
secure. 

• Inspect .harness for damage including cuts, fraying, and chemical degradation. Make 
sure buckles and rings are not damaged. 

,. 1oo~ct•--heok~ for ~orrosion, dirt, and physical damage. All snap-hooks must fully ie_-- 2 ~ ~ 
close and lock. Visually check and physically test the hook. Do not rely on the sound 
of the hook closing. 

• Inspect the tripod for damage. The unit should stand firmly when legs are extended. 
All bolts should be tight. Winch attachment bolts should be tight. Legs should not be 
bent and foot pads should be in place. Check winch to make sure ratchet system 
functions when crank is turned. Pull the line from the winch and make sure brake 
mechanism works properly. 

• All broken, damaged or questionable lifelines, lanyards, harnesses and hooks should 
be taken out of service and be replaced. 

Contact the Office Supervisor, Warehouse Coordinator or Health and Safety Manager 
if defective parts are found, Do Not Use Damaged Equipment. 

NUCLEAR DENSITY GAUGE SAFETY 

Personnel who use nuclear density gauges (Troxler gauge) must follow specific procedures 
and regulations as required by Montgomery Watson's nuclear material license and the Nuclear 
Regulatory Commission (NRC). Gauges will be used, transported and stored according to 
these regulations. 

The Troxler Nuclear Density Gauges emit two types of radiation which is a hazard for those 
working with the gauges. 

Gamma Radiation 
Gamma radiation is a form of electromagnetic radiation, as are x-rays, radio waves, and visible 
light. Gamma rays have no mass, zero electrical charge, travel at the speed of light and are 
much more energetic and penetrating than visible light. The more penetrating gamma rays are 
able to pass through solids. Gamma rays originate from the product nucleus after radioactive 
decay and are characteristic of a particular disintegration scheme. The gamma ray emitted 
after the decay of Cesium-13 7 to Barium-13 7 in the Troxler gauges can be -stopped by several -
inches of lead. 
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Neutron Radiation 
Neutron radiation used by Troxler gauges is produced by bombarding beryllium with the alpha 
particles produced by the decay of Americium-241. The interaction of an alpha particle with 
a beryllium atom produces an unstable isotope of carbon. The natural decay process that 
allows the carbon atom to reach a stable state requires the release of a neutron from the carbon 
nucleus. 

The neutron, having no electrical charge, is very penetrating. The problem of shielding against 
neutrons is twofold: first they must be slowed down, then another material must be used to 
absorb the slowed neutrons. This slowing process, called thennalization, is best' achieved by 
particles of the same mass as the neutron such as hydrogen. Water as well as other materials 
with high hy~ C!lmenhare ideal thermalizers. Boron and cadmium are particularly good 
thermal neutron absorbers. Therefore, shielding is accomplished by placing polyethylene, a 
material with a high hydrogen content, around the neutron source to thermalize the neutrons, 
allowing them to be absorbed by a thin cadmium sheet covering the polyethylene. 

Exposure Limits 
Current OSHA allowable exposure limits are 5 rem/year - whole body. The NRC requires that 
the dose to an embryo fetus during an entire pregnancy be less than 0.5 rem. Women who use 
nuclear density gauges should declare their pregnancy to the Radiation Safety Officer (RSO) 
at the earliest possible date so that this exposure limit is not exceeded. 

Staff certified to use the Troxler gauges will be issued radiation badges monthly. Montgomery 
Watson radiation badges measure gamma rays, beta particles, x rays and fast neutrons. 
Personnel who are not issued radiation badges will not be allowed to use the gauges. Landauer 
reports of radiation exposure are in millirems. 5,000 millirems = 5 rem annual exposure limit. 
Each quarter personnel with radiation badges will be given a copy of their exposure record. 

PRINCIPLES OF RADIATION PROTECTION 

There are three factors that effect radiation exposure: 

• Time - The less time a person remains in the area of radiation the less radiation dose 
received. .. . 

• Distance- The intensity of radiation falls off as the inverse square ofthe distance from 
the source. By moving twice as far from the source, exposure to radiation is reduced 
to 114 the level. Moving three times as far away reduces exposure to 1/9 the level. 

• Shielding - Protective material placed between the user and the source reduces 
exposure. In the gauges, this is accomplished by keeping the sources in the "locked" 
or shielded position when not in use. 
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General Procedures 

• Never use or manipulate a gauge without proper training, knowledge, or authorization. 

• Wear a radiation badge when working with a gauge. 

• Advise other workers to stay clear when the gauge is in use. 

• Only the manufacturer should attempt to repair the source, source holder, or shutter. 

• Always lock the shutter in the "off' position until maintenance is completed. 

• Avoid any physical contact with, or direct exposure to the source when performing 
maintenance. 

• Clean the gauge once or twice a week to prevent dirt form getting near the shutter. 

• If necessary, clean the area around the shutter throughout the day if conditions are 
extremely muddy. 

• Make sure the gauges are leak tested every six months. 

• Before storing, make sure the source is in the safe position. 

• L9ck the source and shutter in place. 

• Never modify the source holder, shielding, or safety interlocks. 

• Store the gauge in its case when not in use. 

• Never leave the gauge unattended at a job site. 

• Identify the case in case it is lost, damaged or misplaced. 

• Lock the area where the gauge is stored. . . 
• When taking a gauge to and from a job site, place it in its case and keep it in an 

unoccupied part of the vehicle. The case should be locked and chained to the vehicle. 
The chain should be locked as well. 

• Ship according to DOT requirements. 
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WORKING NEAR WATER 

Employees working near water, where a danger of drowning exists will wear U.S. Coast 
Guard approved life jackets. The SSO will inspect life jackets before and after each use. 
Defective life jackets will be taken out of service and destroyed. When working from boats 
or barges ring buoys with at least 90 ft of line will be available for emergency use. A 
lifesaving skiff will be available when working from barges for rescue purposes. 

ELECTJUCALSAFETY 

Montgomery Watson employees will not perform elec~riamimnt~ W"iWSfk on energized 
electrical equipment where 11live11 parts are exposed. Energized electrical equipment should 
be deenergized before performing maintenance. 

Electrical Cords 
Electrical cords passing through work areas should be covered or elevated to protect the cord 
from damage and reduce hazards to employees. 

Extension cords used with portable tools will be 3-wire type and will be protected from 
damage when in use. Extension cords must be inspected on a routine basis. Cords with cuts 
in the insulation or that are worn or frayed or have insulation pulled back from the plug or 
receptacle fittings will be taken out of service immediately. 

Grounding 
Portable tools and other electrical equipment will be grounded or double insulated. Ground 
fault circuit interrupters (GFCis) will be used in wet areas and on all field sites and outdoor 
operations. Extension cords used on field sites must always be used in conjunction with 
GFCis. 

HOT WORK 

Hot work involves the use open flames or other sources of heat around possible sources of 
flammable vapors. Hot work includes: . . 

• Welding 

• Burning or cutting with a torch or saw 

• Grinding 

• Using impact tools that create sparks 

• Any other operation that is a potential_ignition source in the presence ofilammable- - -
vapors 
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These procedures are designed to control sources of ignition and reduce fire and/or explosion 
hazards of the operations. 

Operations defined as hot work outlined above are not allowed unless they are expressly 
addressed under the scope of work in the health and safety plan. When hot work procedures 
are permitted under the scope of work, the SSO will be responsible for implementing fire 
control measures, they include: 

• Designating a fire watcher to monitor hot work practices. 

- The fire watcher will monitor operations and have a fire extinguisher at the ready 
~ c.._- = r- ·1fot7emergencies. The fire watcher will know how to sound an alarm and how ta•n~ ~ ~ ~ • 

evacuate the area. 

- Fire watchers cannot perform other tasks during hot work procedures. 

- Fire watchers should only try to extinguish fires that are within their capacity. 

- Fire watches should be maintained for at least one-half hour after a welding or 
cutting operations to detect and extinguish smoldering fires. 

• Having the right type and size of fire extinguisher for the job in question. 

• Using air monitoring equipment including combustible gas indicators and oxygen 
monitors to maintain explosive vapors at safe levels. 

• Using necessary purging/inerting procedures to reduce accumulation of flammable 
vapors. 

UNDERGROUND STORAGE TANK (UST) REMOVAL 

The following general procedure will be used for UST removal. 

Initial Preparation 
~ . 

• Roads in the work area should be barricaded and caution tape or portable fencing used 
to limit access to the work area. 

• Ignition sources will be removed from the work area. These include smoking, welding, 
all electrical equipment and internal combustion engines. 

• A fire extinguisher of adequate type and size for the operation will be placed within 
20 ft of operations. · 
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Product lines should be disconnected and drained and pumps and electrical equipment 
removed and disconnected. The top of the tank should then be excavated. Tank contents will 
be removed by pumping with an explosion proof mechanical or pneumatic pump. Product will 
be placed'in 55 gallon drums. The pump lines and hoses should be bonded to the UST and to 
the 55 gallon drum to prevent build-up of static charges. 

Inerting!Purging 
One the tanks are empty of free product, they will be inerted by placing dry ice through a fill 
pipe opening or.by pumping nitrogen to the bottom of the tank. At least 1.5 pounds of dry ice 
per 100 gallons tank capacity is required. The dry ice should be crushed and evenly 
distributed (as much as possible) to promote rapid evaporation. As carbon dioxide or nitrogen 
displaces ta "NaPfiS;:Wxic.-vapors will be expelled through the vent. All other openings ~: r iliE-" 

should be sealed to prevent air from entering the tank. Vapors should be vented 12ft above 
grade by extending the vent pipe. An organic vapor monitor will be used to measure toxic 
vapor concentrations in the breathing zone of workers in the area. Oxygen and combustible 
gases will be monitored during the inerting process. When the oxygen level is less than 5%, 
the tanks will be excavated and staged for cleaning. (LEL readings will not be reliable when 
the tank is inerted due to insufficient oxygen for combustion.) Oxygen and LEL should be 
monitored frequently during all operations to ensure inert conditions are maintained. When 
taking readings, drop a tube connected to the LEL/Oxygen meter into the tank and measure 
levels at the bottom, middle and upper tank levels. 

An alternative method of purging involves placing an eductor-type air blower driven by an air 
compressor on the fill (drop) pipe to draw fresh air in through another tank opening. The 
blower must be installed on the drop pipe so vapors are removed from the bottom of the tank. 
Fresh air is drawn into the top of the tank at the other opening. The blower must be properly 
bonded to the tank and grounded to prevent the build-up of static charge. 

Cutting 
To prepare for opening the tanks, each tank will be grounded by attaching conductive cable 
to the tank. The other end of the cable will be attached to a grounding rod driven into the 
ground. An abrasive chop saw or pneumatically driven rivet buster will be used to cut off both 
ends of the tanks. If the rivet buster is used, two operators are required to man the device. In 
addition, a fire spotter with the fire extinguisher at the ready is required until the tank cutting 
operation is completed. For smaller tanks, under 1, 000 gallons, the entire end of the tank will 
be removed creating a square whose comers reach the edge of the tank. For l~ger tanks the 
opening must be at least 4 ft by 4 ft to prevent the tanks from being classified as a confined 
space. Monitor oxygen and LEL levels throughout the process to ensure inert or purged 
conditions are maintained. Add more dry ice or keep pumping nitrogen into the tank during 
cutting. If the eductor blower method of purging is used, the blower should be run 
continuously through the cutting operation. 

Cleaning 
Once the ends of the tanks are removed, thus eliminating the tank as being classified as a 
confined space, personnel may enter to -perform· cleaning operations. · Oxygen; ·LEL ·and--- - --
organic vapors must be monitored before entry. If the tank was inerted with dry ice or 
nitrogen, the eductor blower will now be placed on the tank to purge these gases and bring 
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oxygen levels to the acceptable range. Personnel will don Level C or Level B protection and 
clean the tank. Level C is used for fuel oils or diesel fuel. Level B is required when entering 
any tank that contained gasoline due to the possible presence of tetraethyllead. The eductor 
blower Will be in operation at all times during the cleaning process. 

LIFTING/MATERIALS HANDLING 

Back injuries are a primary workplace safety problem. Common sense and preplanning can 
prevent most back injuries. 

Material Handling 

• Inspect materials for silvers, jagged or sharp edges, burrs, rough or slippery surfaces. 
• Grasp the object with a firm grip. 
• Keep fingers from pinch and shear points, especially when setting materials down. 
• Wipe off greasy, wet, slippery, or dirty objects before handling them. 
• Keep hands free form oil and grease. 
• Use leather or cloth gloves to protect hands. 

Preparation For Lifting and Carrying 
Before starting to lift or carry anything, check your entire walkway to make sure your footing 
will be solid. Your shoes should give you good balance, support and traction. 

• Clear any moveable obstacles out of the way, and make sure you know the location of 
immovable ones. 

• Cautiously heft the object to be moved to check its weight and center of gravity. 

Lifting Procedure 

• Get a firm footing. Keep your feet apart for a stable base; point toes out. 

• Bend your knees. Don't bend at the waist. Keep the principals of leverage in mind. 
Don't do more work than you have to. 

r • 

• Tighten you stomach muscles. Abdominal muscles support the spine offsetting the 
force of the load. 

• Lift your legs. Let your powerful leg muscles do the work of lifting, not your weaker 
back muscles. 

• Keep the load close. Don't hold the load away form your body. The closer it is to your 
spine, the less force· it exerts on you back. 

• Keep your back upright. Whether lifting or putting down the load; don't add the weight 
of your body to the load. 
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Safety Tips for Lifting 

• Don't lift objects over your head. 
• Don't twist your body when lifting or setting an object down. 
• Don't reach over an obstacle to lift a load. Move the obstacle or go around it. 
• Pace yourself to avoid fatigue when doing heavy work for long periods. 
• Use common sense. 

Alternative To Lifting 
For difficult lifting tasks, keep the following in mind. 

• Ask a co-worker for help. 
• Use a cart or other material handling device. 

Pushing a load is easier on the back than pulling it. When pushing a load: 

• Stay close to the load. 
• Don't lean forward. 
• Use both anns. 
• Keep the stomach muscles tight. 

If you must pull something: 

• Face the object squarely, with one foot at least 12 in. in front of the other. 
• Keep your back straight. 
• Bend your knees slightly. 
• Pull with one smooth motion. 

Shoveling 
General lifting procedures also apply to shoveling. Use the following procedure: 

• Make sure your grip and balance are solid. 

• Tighten you abdomen as you lift. 

r • 

• Keep the shovel close to your body. 

• Bend your knees not your back. 

• Use the strength of the thighs to bring you to an upright position. 

• Increase you leverage by keeping your bottom hand low and toward the shovel blade. 
This allows you to use the strength of your anns and shoulders instead of your back. 

F:ISAFETY\PLANSISIDAPP. WPD 
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DECONTAMINATION 

Everything leaving the exclusion zone must be decontaminated or properly discarded. The 
exclusion zone is to be defined in the Site Health and Safety plan. All personnel entering the 
exclusion zone must exit through the decontamination zone. All equipment is to be 
decontaminated and inspected before it is moved into the support zone. Decontamination 
solutions are to be appropriate for the hazards. Decontamination solutions are to be changed 
at least daily and stored on site until disposal arrangements are made. Any material generated 
by the decontamination procedures will be stored in a designated area in the exclusion zone 
until disposal arrangements are made. 

EMERGENCY DECONTAMINATION 

The need for emergency decontamination of an individual may arise as the result of 

• Injury or illness 
• Overexposure to chemicals or hazardous substances 
• Temperature stress 

Primary consideration needs to be given to life-preservation actions and the minimization of 
additional harm or health risks to the individual in the emergency situation and the rescuing 
individuals. . . 
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LEVEL B ROUTINE DECONTAMINATION 

Equipment Drop 
Deposit equipment used on site (tools, sampling devices, monitoring equipment, radios, etc.) 
on plastic drop cloths. Decontaminate or dispose of items before removal from exclusion 
zone. 

Outer Boot/Glove Wash and Rinse 
Scrub outer boots/gloves with decontamination solution then rinse with water. 

Outer Boot/Glove Removal 
Remove outer boots/gloves: 

• If outer boots/gloves are disposable, deposit them in the appropriate plastic-lined 
container. 

• If outer boots/gloves are not disposable, store them in a clean, dry place. 

Outer Garment Removal 
If using self-contained breathing apparatus (SCBA), remove SCBA back pack and remain on 
air as long as possible. Remove chemical-protective outer garments and deposit in the 
appropriate container. 

Respiratory Protection Removal 
Remove hard hat and face piece, and deposit on a clean surface. Wash and rinse hard hat and 
face piece. Wipe off and store face piece in a clean, dry location. 

Inner Glove Removal 
Remove inner gloves and deposit in the appropriate container for disposal. 

Field Wash 
Thoroughly wash hands and face with soap and water. Shower as soon as possible. 

LEVEL B DECONTAMINATION FOR Am TANK EXCHANGE 
r • 

Equipment Drop 
Deposit equipment used on site (tools, sampling devices, monitoring equipment, radios, etc.) 
on plastic drop cloths. Decontaminate or dispose of items before removal from exclusion 
zone. 

Outer Boot/Glove Wash and Rinse 
Scrub outer boots/gloves ~th decontamination solution then rinse using water. 
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Outer Boot/Glove Removal 
Remove outer boots/gloves: 

• If' outer boots/gloves are disposable, deposit them in the appropriate plastic-lined 
container. 

• If outer boots/gloves not disposable, store them in a clean, dry place. 

Tank Change . 
Exchange air tank. Don new outer boots/gloves. Tape joints and return to exclusion zone. 

LEVEL C ROUTINE DECONTAMINATION 

Equipment Drop 
Deposit equipment used on site (tools, sampling devices, monitoring equipment, radios, etc.) 
on plastic drop cloths. Decontaminate or dispose of items before removal from exclusion 
zone. 

Outer Boot/Glove Wash and Rinse 
Scrub outer boots/gloves and/or splash suit with decontamination solution then rinse with 
water. 

Outer Boot/Glove Removal 
Remove outer boots/gloves: 

• If outer boots/gloves are disposable, deposit in them in the appropriate plastic-lined 
container. 

• If outer boots/gloves are not disposable, store them in a clean, dry place. 

Outer Gannent Removal 
Remove chemical-protective outer garments and deposit them in the appropriate container. 

Respiratory Protection Removal 
Remove hard hat and respirator and deposit them on a clean surface. Discard respirator 
cartridges in the appropriate container. Wash and rinse hard hat and respirator. Wipe off and 
store respirator in a clean, dry location. 

Inner Glove Removal 
Remove inner gloves and deposit them in the appropriate container for disposal. 

Field Wash 
Thoroughly wash hands and face with soap and water. Shower as soon as possible. 
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LEVEL C DECONTAMINATION FOR 
RESPIRATOR-CARTRIDGE EXCHANGE 

Equipment Drop 
Deposit equipment used on site (tools, sampling devices, monitoring equipment, radios, etc.) 
on plastic drop cloths. Decontaminate or dispose of items before removal from exclusion 
zone. 

Outer Boot/Glove Wash and Rinse 
Scrub outer boots/gloves and/or splash suit with decontamination solution then rinse with 
water. 

Outer Boot/Glove Removal 
Remove outer boots/gloves: 

• If outer boots/gloves are disposable, deposit them in the appropriate plastic-lined 
container. 

• If outer boots/gloves are not disposable, store them in a clean, dry place. 

Respirator Cartridge Change 
Exchange respirator cartridges. Don new outer boots/gloves. Tape joints and return to 
exclusion zone. 

LEVEL D-MODIFIED ROUTINE DECONTAMINATION 

Equipment Drop 
Deposit equipment used on site (tools, sampling devices, monitoring equipment, radios, etc.) 
on plastic drop cloths. Decontaminate or dispose of items before removal from exclusion 
zone. 

Outer Boot/Glove Wash and Rinse 
(Optional, include if necessary for gross decontamination) 
Scrub outer boots/gloves and/or splash suit with decontamination solution then rinse with . . 
water. 

Outer Boot/Glove Removal 
Remove outer boots/gloves: 

• If outer boots/gloves are disposable, deposit them in the appropriate plastic-lined 
container. 

• If outer boots/gloves are not disposable, store them in a clean, dry place. 
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Outer Garment Removal 
Remove chemical protective outer garments and deposit them in an appropriate container. 
Remove hard hat and safety glasses. Decontaminate them as necessary and deposit on a clean 
surface. · 

Inner Glove Removal 
Remove inner gloves and deposit them in the appropriate container for disposal. 

Field Wash 
Thoroughly wash hands and face with soap and water. Shower as soon as possible. 
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FIELD EMERGENCY 

RESPONSE PROCEDURES 

Based on the type of potential hazards that may be present, the Site Safety Officer (SSO) is 
to determine if a site specific emergency response plan is necessary prior to the beginning of 
work. If a site specific plan is necessary, it is to be attached to the Site Safety Plan (SSP). 

FIRES AND EXPLOSIONS 

Even a minor fire can become a serious problem, particularly when adjacent to flammable or 
combustible materials. The first few minutes after discovery of a fire are the most critical in 
preventing a larger emergency. 

In case of a fire or explosion, immediately tum off burners and other heating devices and stop 
any work in progress. Give priority to assisting injured persons. 

Small Fires 
Take the following actions immediately: 

• Alert other personnel in the vicinity and send someone for assistance 

• If it is a small fire - one that can be extinguished within 30 seconds or .wiH! one fire 
extinguisher - attempt to extinguish the blaze if: 

- Conditions are safe 
- You have the proper type of fire extinguisher 
- You have been trained to use a fire extinguisher properly 
- You are not alone 
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The combination (ABC) extinguishers in the Montgomery Watson Emergency Kits can be 
used against the following classes of fires: 

• Class A fires - ordinary combustible solids such as paper, wood, coal, rubber and 
textiles 

• Class B fires - petroleum hydrocarbons (diesel fuel, motor oil and grease) and volatile 
flammable solvents 

• Class C fires - electrical equipment 

These eJ&:inguisheal, _:..iJ.GWever, are not effective against Class D fires which include 
combustible or reactive metals (such as sodium and potassium), metal hydrides or 
organometallics. Special Class D extinguishers are required. 

Avoid entrapment by a fire; always fight from a position accessible to an exit. 

If there is any chance that the fire can not be controlled by locally available personnel and 
equipment, the following action should then be taken: 

• Activate the emergency alarm system (if available) and notify the local fire department. 

• Confine the emergency to prevent further spread of the fire. 

• Assist injured personnel and provide first aid or transportation to medical aid, if 
necessary. 

Next notify client if the client is in close proximity to the fire. (If not, notify the fire 
department). Assess the need with the client to contact the fire department. If the fire 
department is contacted, be prepared to tell them: 

• Who you are 

• Your location 

• Type of fire (i.e., electrical, chemical, combustible solids, vapor) 
~ . 

• If the fire is extinguished 

• The need for medical assistance 

• Other potential hazards in the area (i.e., proximity to bulk tanks, downed electrical 
lines, poor access) 

• What you will be doing after you hang up the phone· and where they can find you or 
reach you 
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Upon arrival of the local fire department, brief them of the incident. When given permission, 
contact the Project Manager (PM) or in the PM's absence, the Office Supervisor or Corporate 
Health and Safety Manager. 

Large Fire or Explosion 
If other people are in the area, immediately notify them and then call the local fire department. 
Be prepared to tell them: 

• Who you are 

• Your location 

• Type offire (i.e., electrical, chemical, combustible solids, vapor) 

• If the fire is extinguished 

• The need for medical assistance 

• Other potential hazards in the area (i.e., proximity to bulk tanks, downed electrical 
lines, poor access) 

• What you will be doing after you hang up the phone and where they can find you or 
reach you 

Upon arrival of the fire department, tum over command to them and supply as much 
information as possible. When given permission, contact the PM or in the PM's absence, the 
Office Supervisor or Corporate Health and Safety Manager. Get·a number where they can 
again be reached. 

FLAMMABLE/COMBUSTffiLE LIQUID SPILLS 

If a spill of a flammable or combustible liquid occurs, all possible sources of ignition should 
be extinguished or removed immediately. 

Use Material Safety Data Sheets (MSDSs), analytical information from laboratory personnel, 
and any other available sources of information, together with your own expertise to determine 
if spill control and clean up can be safely accomplished with the personnel and materials on 
site. 

The following general spill clean up procedures can be utilized, but more specific techniques 
might be required for certain chemicals. 

• Vermiculite or other suitable absorbent may be used to solidify free liquids. 
• Both spilled liquids and solids residues must be contained in drums. 
• If a spill occurs on soil, it must be scraped and contained. 
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EVACUATION 

Prior to beginning work, the SSO should brief all Montgomery Watson and subcontractor 
employees .on what the evacuation signal should be. It may be nothing more than a verbal 
command or it may be some audible alarm such as a bell or hom. If working at a client's site, 
familiarize yourself with their warning system. 

Prior to work, the SSO should detennine a meeting place if evacuation is necessary. 
Preferably the meeting place should be upwind of the work activities and at a safe distance. 
All Montgomery' Watson and subcontractor employees should be informed of the meeting 
location. 

If evacuation is necessary, everyone should go directly to the meeting area. The SSO should 
ensure all personnel (Montgomery Watson and subcontractor) are accounted for. This will 
mean checking the sign-off documentation on the Site Safety Plan or on larger jobs the daily 
sign-in roster. The local on-scene commander should immediately be notified of any missing 
personnel as well as their last known whereabouts. 

Site Evacuation 
If an evacuation of the site is necessary, certain rules must be strictly followed: 

• Employees in the vicinity should immediately shut down all equipment and disconnect 
electrical or flammable power sources to machinery. 

• Immediately after personnel are alerted, they will evacuate the facility via the nearest 
escape route. 

• All evacuated personnel will assemble at the predetermined meeting place. 

• Employees should not wait for mends; the Site Safety Officer will ensure all personnel 
have evacuated before departing. 

• Employees should move quickly and calmly without panic. 

• Employees should not smoke. . . 
• Once assembled, employees should remain calm and quiet while the Site Safety Officer 

takes roll call and assesses the situation. Each employee must report to the Site Safety 
Officer until everyone is accounted for and evacuation is complete. 
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Off-Site Evacuation 
If an incident is large enough, off-site personnel may also need evacuation. If off-site 
evacuation is necessary, follow the appropriate local notification procedures, generally through 
the fire department. Montgomery Watson personnel should not attempt to evacuate off-site 
personnel .but should leave that task to the local authorities. All Montgomery Watson 
employees should follow the evacuation directions given by the local authorities. The Site 
Safety Officer should offer to remain at the command post to supply infonnation. If told to 
leave, the SSO should leave. 

Local authorities will have present an on-scene commander. The on-scene commander will 
direct emergency operations and will have assistance from the local fire department, police 
department and emergency government. - ·~ 

After evacuating to a safe area, the PM should be contacted or in the PM's absence, the Office 
Supervisor or Corporate Health and Safety Manager. 

DISCUSSION OF INCIDENT 

At no time should a Montgomery Watson employee discuss an emergency incident with 
members of the media. Politely refuse to discuss the situation and instead, direct all inquiries 
to the Corporate Health and Safety Manager. Provide the media people with the office phone 
number. 

However, Montgomery Watson employees should always provide whatever useful infonnation 
they can to response personnel. Stick to helpful facts ~d avoid placing blame or judgement. 
That will be sorted out later. Politely refuse to find fault or place blame. 

At a safe place and at the appropriate time, write down all you remember of the incident. How 
did it happen? Who was doing what? What did I see? What did I hear? All these types of 
things may be important later when things are sorted out. 

CHAIN-OF-COMMAND 

The number of people involved in an incident will be directly related to the s~verlty of the 
incident. In the event of an incident, the chain-of-command could be as extensive as: 
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Montgomery Watson H&S 1---~ 
Manager 

Federal Response 
Coordinator 

State Response 

Coordinator 

Local On-Scene 

Coordinator 

Montgomery Watson SSO 

Montgomery Watson 
Employee 

Client Safety 

Representative 

Upon arrival of the local on-scene coordinator or client safety representative, the Montgomery 
Watson SSO should tum over command of the situation. The responsibility of the 
Montgomery Watson SSO is then to supply information and offer Montgomery Watson 
supplies and personnel if requested. It is likely the local on-scene coordinator or client safety 
representative will not request Montgomery Watson personnel but may request Montgomery 
Watson supplies (HNu, absorbent, drums). In a major incident, it is likely the Montgomery 
Watson Health and Safety Manager will arrive at the scene. At that time~ all responsibilities 
of the SSO should be turned over to the Health and Safety Manager. 
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Emergency Response Planning 

It is the objective of this SSP to minimize the potential for chemical, biological, and 
physical hazards, and operational incidents. As part of this program, emergency response 
planning provides procedures for responding to emergencies that may occur during the 
project. It is not tlze intention of tlzis program to include professional emergency 
response activities as part of the field operations. Thus, all site personnel are instntcted 
to assess emergencies in tenns of whether tlze problem can be solved safely witlz tlze 
personnel and equipment at the site, or not. If it is detennined tlzat site personnel are 
able to contain the emergency safely, they should do so. If it is detennined that the 
emergency is out of the realm of abilities for existing site persoimel, evacuation and 
notification must take place immediately. This section provides general information for 
responding to emergen~y situations. 

Emergency Medical Assistance Network: Emergency telephone numbers are provided 
in Section 7 and a map showing the locations of the hospitals or emergency clinics capable 
of providing emergency service for hazardous waste site workers is provided in Appendix 
C. Additionally, telephone numbers for the Poison Control Center, local Police and 
Sheriffs Department, local Fire Department (including their emergency rescue squad), 
Office of Emergency Services, Montgomery Watson management, and client contacts have 
been provided. 

Standby Vehicles: Vehicles that can be used to transport injured personnel from work 
sites will be available during working hours. 

Communication System: A telephone system will be available onsite for communication 
with offsite personnel. Onsite communication systems may include cellular phones, two
way radios or other suitable devices. 

The Site Safety Officer (SSO) or Sub<_;ontractor's Designated SSO : The Montgomery 
Watson or subcontractor's OSO will be the lead person in emergency situations associated 
with onsite work. 

·.- j 

First Aid and CPR: As many of the field team as is possible will be certified to render 
first aid and CPR prior to initiation of site activities. First aid supplies and pt)table water 
will be available at all sites. Additionally, portable emergency eye wash stations capable 
of supplying a continuous flow of water for 15-minutes, will be available at specific work 
locations where the possibility of contacting corrosive liquids or other eye splash hazards 
exist. 

Project-specific Training: Prior to the start of work, all project personnel will receive 
training in the established emergency response procedures and associated equipment. A 
dry-run to each hospital will also be made, ensuring that each project team member knows 
the way to the nearest emergency facility. 



Evacuation Routes: Evacuation routes will be clearly communicated to all project 
workers who will enter the decontamination or exclusion zone. This information will be 
posted at each work location and discussed during each tailgate safety meeting. A safe 
place of refuge will be determined on a site-by-site basis so that a headcount can be made 
following an emergency evacuation. 

Emergency Alarm System: A compressed air horn will be carried into the exclusion 
zones for all operations to alert personnel of an emergency situation and pending 
evacuation. 

Any unexpected vapor release, fire or explosion will cause all associated site work to cease 
and call for an immediate evacuation of the given worksite. 

Emergency Decontamination: It is not anticipated that emergency decontamination of 
heavy equipment will be necessary. Emergency decontamination of site personnel may be 
necessary for medical reasons or in the event of major contamination by contact with 
contaminated material. 

Emergency procedures will include: 

• Assistance by on-site personnel for removal of contaminated protective 
clothing, when time permits. 

• If the employee is injured and cannot be moved, attempts will be made to 
cut the clothing for removal. 

• If the situation is life-threatening, decontamination or removal of protective 
clothing will be considered secondary to medical treatment. If appropriate, 
to minimize spread of contaminants, contaminated personnel will be 
wrapped in blankets ancjjor plastic sheeting (maintaining an open airway) 
during transport to the emergency treatment facility. Emergency personnel 
will be notified of the nature of the contaminated material and instructed on 
the importance of preventing skin contact. 

• 

• 

• 

If the employee can walk or be moved without injury, all affected ~kin areas 
should be washed thoroughly with soapy water and rinsed. 

Disposal of equipment will be in appropriate collection containers . 

Non-disposable equipment will be placed and cleansed in the area provided 
for personnel to wash-down non-disposable equipment. 

Project Health and Safety Reporting: All accidents, safety related incidents and safety
related near misses will be documented and reported to the Montgomery Watson Health 
and Safety Coordinator and company-specific health and safety contacts. · 
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FIRST AID 

OPEN WOUNDS 

Stop the bleeding by direct pressure, elevation, and if necessary, direct pressure on the supply 
artery. Do not attempt to cleanse severe wounds. Apply a sterile dry dressing to protect the 
wound from contamination. Provide shock care. Obtain medical attention. 

MINOR BURNS 

The object of first aid for burns is to relieve pain, prevent contamination, and prevent shock. 
First degree and second degree bums should be submerged in cold water until the pain 
subsides. Gently blot dry then apply a sterile dry dressing as a protective bandage. Do not 
break blisters, or remove any tissue. Do not use an antiseptic preparation, ointment or spray. 
Seek medical attention immediately if bums are severe. 

EYE INJURIES 

Foreign objects are often blown or rubbed into the eyes. Keep victim from rubbing eye. 
Wash hands before examining eye. Do not attempt to remove foreign objects by inserting 
toothpicks, or other instruments. If object is embedded in eye, seek medical attention 
immediately. If object is not embedded try to remove by teardrops, or flushing with water. 
If object is not easily removed, seek medical attention. 

Contusions may be caused by direct blow or explosion. Stop hemorrhage by gently applying 
direct pressure, then protect eye from contamination with a dry sterile dressing. Seek medical 
attention immediately. 
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GENERALSEQUENCEFORTREATMENTOFEXPOSURES 
TO UNKNOWN CHEMICALS 

1. Quickly protect yourself from exposure before attempting to rescue the victim. 

2. Decontaminate the victim and terminate exposure. 

3. Treat cessation of breathing first. 

4. If the heart is not beating, perform cardiopulmonary resuscitation (CPR). 

5. Treat eye injuries next. 

6. Treat skin contact. 

7. Treat shock. 

8. Call for help. 

PRELIMINARY ASSESSMENT 

Make a quick assessment of the likely routes of exposure by examining the eyes, mouth, nose 
and skin of the victim for signs of the chemical itself or damage it has caused such as swelling, 
redness, bleeding, bums, discharge of fluid or mucous or pallor. 

Drooling, difficult swallowing, a distended and painful or hard, rigid abdomen all indicate 
possible ingestion of a corrosive or caustic substance. 

If respirations are rapid, shallow, noisy or labored, suspect inhalation. 

If the face has been splashed with chemical, eye contact is likely. 

POISONING BY INHALATION . . 
Remove the victim from exposure while protecting yourself from exposure. 

If breathing has stopped, administer artificial resuscitation using a disposable resuscitator and 
avoid mouth-to-mouth contact. DO NOT use mouth-to-mouth resuscitation if the nature of 
the chemical exposure is unknown. 

Maintain an open airway. 

Notify an emergency medical service of the nature of the accident and arrange for transport 
to a medical facility. 
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POISONING BY INGESTION 

Remove the victim from exposure while protecting yourself from exposure. 

Call a poison control center, emergency room or physician for advice. 

Notify an emergency medical service of the nature of the accident and arrange for transport 
to a medical facility. · 

Consult the MSDS to determine whether to offer victim water to drink or to induce vomiting 
and by what means. 

If the victim is conscious: 

• Have the victim rinse out mouth with water. 

• Ifthere are no signs of bums, swallowing difficulty or abdominal problems and victim 
is conscious and. if so advised by a physician or poison control center: 

- Induce vomiting by giving two teaspoons of Syrup of Ipecac. Follow with at 
least one cup of water. DO NOT use milk. If you do not have Syrup oflpecac, 
induce vomiting by asking the victim to touch the back of the throat with a 
finger, spoon handle or blunt instrument. 

- Have the victim sit up or lean forward while vomiting. 

- Save any vomitus and give it to the emergency medical service personnel to take 
to the medical facility for analysis. 

- Give the victim one to two cups of water to drink after vomiting has ceased. 

• Keep talking to the victim to prevent sleepiness. 

If the victim is unconscious: 

• Lay the victim on the victim's left side, bending the victim's right hip. 
. . 

• Maintain an open airway. 

• Arrange for transport to the nearest medical facility. 

• Stand by to administer artificial resuscitation and CPR if needed. Be sure to wipe or 
rinse all traces of chemical from in and around the victim's mouth before giving 
artificial resuscitati'on. Always use disposable resuscitators supplied in the 
Montgomery Watson First Aid kits when performing CPR. DO NOT use 
mouth-to-mouth resuscitation if the nature of the chemical exposure is unknown. 

Site Safety Plan 1995 Montgomery Watson 
Page I-3 



• If breathing has stopped, administer artificial resuscitation using a disposable 
resuscitator and avoid mouth-to-mouth contact. 

If the victim vomits, save the vomitus and send it to the medical facility for analysis. 

If the victim shows signs of shock (a weak, rapid pulse; pale clammy skin; cold hands and 
feet), elevate the victim's feet eight to twelve inches and cover the victim with a blanket. 

DO NOT give an unconscious person anything to drink. 

DO NOT give someone who is convulsing anything to drink. 

POISONING BY SKIN CONTACT 

Remove the victim from the contaminated area, being careful to protect your lungs, skin and 
eyes. 

Remove the victim's clothing, shoes and jewelry from the affected areas, cutting them off if 
necessary. Do this under a shower or while flushing with water. 

Continue to flush with water until all trace of the chemical is gone and any slippery feeling has 
disappeared also. Rinse for at least 15 minutes. 

Cover the victim with a blanket or dry clothing. 

NotifY a physician, emergency room or poison control center of the accident and obtain advice. 

In case of inflammation, burns, blisters or pain: 

• Loosely apply a dry sterile dressing, if available, or use a clean dry cloth. 

• Notify an emergency medical service of the nature of the accident and arrange for 
transport to a medical facility. 
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• If the victim is in a state of shock: 

Lay the victim down on the victim's side and cover the victim with a blanket. 

- Elevate the victim's feet eight to twelve inches. 

- Notify an emergency medical service of the nature of the accident and arrange 
for transport to a medical facility. 

DO NOT break open blisters or remove skin. If clothing is stuck to the skin after flushing 
with water, do not remove it. .-r:: -~:. _:, ·-

DO NOT rub or apply pressure to the affected area. 

DO NOT apply any oily substance to the affected skin. 

DO NOT use hot water. 

POISONING BY EYE CONTACT 

Remove the victim from the contaminated area, being careful to protect your lungs, skin and 
eyes. 

Act quickly. Seconds count. Flush the victim's eye(s) with clean tepid water for at least 15 
minutes. Have the victim lie or sit down and tilt head back. Hold eyelid(s) open and pour 
water slowly over the eyeball(s) starting at the inner comers by the nose and letting the water 
run out of the outer comers. The victim may be in great pain and want to keep eyes closed or 
rub them but you must rinse the chemical out of the eye(s) in order to prevent possible 
pennanent damage. 

Ask the victim to look up, down and side to side as you rinse. 

Call an emergency medical service and arrange for transport to the neare~t f.acility for 
examination and treatment as soon as possible. Even if there is no p~ and vision is good, a 
physician should examine the eye(s) since delayed damage may occur. 

If the eye(s) is( are) painful: 

• Cover loosely with gauze or a clean, dry cloth 
• Maintain verbal and physical contact with the victim 
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HYDROGEN CYANIDE EXPOSURE 

Hydrogen cyanide is a Class A poison which can cause asphyxiation by ingestion, inhalation, 
or absorption of liquid or vapor through the skin (particularly eyes, mucous membranes, and 
feet). Hydrogen cyanide has a bitter almond odor and has a threshold limit 
value-ceiling-TL V -C of 4. 7 ppm. 

The SSO will notify the local medical facility if the potential for hydrogen cyanide exposure 
exists at the Site. This will allow emergency personnel to have the necessary equipment in the 
event of a cyanide exposure emergency. 

Signs and Symptoms of Exposure 
Inhalation 
Very acute poisoning 

• Victim cries out before losing consciousness 
• Victim falls to the ground 
• Wheezing 
• Foaming at mouth 
• Violent convulsions 
• Almost immediate death 

Acute poisoning 

• Excitement phase 

- Headache 
- Breath smells of bitter almond 
- Dizziness 
- Nausea, occasionally vomiting 
- Rapid breathing 
- Anxiety and excitement 

• Depression phase 

Difficulty in breathing 
- Chest pain 
- Drowsiness 

• Convulsion phase 

- Convulsions 
- Jaws clenched together 
- Foaming at mouth 
- Loss of consciousness 
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• Paralysis phase: If the subject survives, there is a risk of permanent nervous system 
damage. 

-'Deep coma 
- Dilated pupils 
- Weak and irregular pulse 
- Breathing stops 
- Death 

Slight poisoning · 

• Headache 
• Dizziness 
• Anxiety 
• Difficulty in breathing 

Ingestion 
(See symptoms described under Inhalation - Acute to slight poisoning) 
Burning tongue and mouth 
Salivation 
Nausea 

Skin contact 
The gaseous and liquid compounds are quickly absorbed by the skin and cause symptoms 
described under INHALATION, resulting in acute to slight poisoning. Depending on their 
nature, they can be very or only slightly irritating. 

Splashing in eyes 
Irritation and watering of eyes 

When absorbed by mucous membranes of the eyes, these compounds can cause the same 
symptoms described in INHALATION, resulting in slight poisoning. 

First Aid 
Inhalation 
Remove the victim from the contaminated area only after protecting yourself from ~xposure. 

Have someone call the Emergency Medical Service and arrange for transport to a medical 
facility. Inform them of the nature of the exposure. 

Remove contaminated clothing and equipment while wearing appropriate protective clothing. 
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If the victim has stopped breathing: 

• Open airway, loosen collar and belt. Do not use direct mouth-to-mouth resuscitation 
for.cyanide exposure. A bag-valve mask is required. 

• Check the pulse. 

• Continue your efforts until help arrives or the victim starts to breathe on their own. 

• Keep the victim warm and quiet. 

If the victim is unconscious but breathing: 

• Lay the victim on their back. If the victim is vomiting, turn the head to the side. 
• Clear the airway and loosen tight clothing. 
• Keep victim warm and quiet. 
• Do not leave the victim unattended. 
• Never give an unconscious person anything to drink. 

If the victim is conscious: 

• Lay the victim down, cover the victim with a blanket and keep them quiet. 
• Loosen tight clothing. 

Ingestion 
Start lifesaving treatment, call for help and, if possible, empty the stomach and prevent further 
injury caused by absorption. PROMPT TREATMENT IS LIFESAVING. 

• Ask someone to call a poison control center, inform them of the chemical swallowed 
and follow their advice. 

• Ask someone to call the Emergency Medical Service and arrange for transport to a 
medical facility. 

If the victim is unconscious or unresponsive: 
r • 

• Lay the victim on the left side and loosen the victim's collar and belt. 
• Check the airway for obstruction. 

If the victim stops breathing, administer artificial respiration using a bag-valve mask. Do not 
use direct mouth-to-mouth resuscitation. 
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If the victim is conscious and alert: 

• Remove the victim from the contaminated area to a quiet, well ventilated area. 

• Loosen tight clothing around the neck and waist. 

• Have the victim rinse mouth several times with cold water and spit out. 

• Give him .1 or 2 cups of water or milk to drink. 

• Induce vomiting by touching the back of the throat with your finger, a spoon handle 
or a blunt object. 

• Have the victim sit up and lean forward while vomiting. 

• Save vomitus for analysis later. Avoid skin contact with it. 

• Do not leave the victim alone. 

DO NOT give an unconscious person or a person who is having a convulsion anything to 
drink. DO NOT give alcohol, drugs, or stimulants like tea or coffee. DO NOT continue to 
try to induce vomiting in someone who doesn't gag when you touch the back of his throat. 

Skin contact 
Remove the victim from the source of contamination and take them IMMEDIATELY to the 
nearest shower or source of clean water. Remove clothing, shoes, socks and jewelry from the 
affected areas as quickly as possible, cutting them off if necessary. Be careful not to get any 
of the chemical on your skin or clothing. Wash the affected area under tepid running water 
using a mild soap. Thoroughly rinse the affected area with tepid water. Dry the skin gently 
with a clean, soft towel. Notify a physician, emergency room, or poison control center and 
inform them of the nature of the substance and the accident. Arrange for transport to the 
nearest medical facility. Do not leave the victim alone. Watch for signs of systemic toxicity. 

If the skin is inflamed or painful, put the painful part in cold water or apply cold wet dressings 
on the burned area. 

r • 

Eye contact 
Remove all the chemical from the eye(s) quickly. Remove the victim from the source of 
contamination and take them to the nearest eye wash, shower, or other source of clean water. 
Gently rinse the affected eye(s) with clean, lukewarm water for at least 15 minutes. Have the 
victim lie or sit down and tilt their head back. Hold the eyelid(s) open and pour water slowly 
over the eyeball(s) at the inner comers, letting the water run out the outer comers. Ask the 
victim to look up, down and side to side as you rinse in order to better reach all parts of the 
eye(s). Have the victim remove contact lenses if they are wearing them. Arrange for transport 
to the nearest medical facility for examination and treatment by a physician as soon as 
possible. Tell the Emergency Medical Service personnel the name of the chemical and the 
nature of the accident. Even if there is no pain and vision is good, a physician should still 
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examine the eye(s) since delayed damage may occur. If the victim cannot tolerate light, 
protect the eye(s) with a clean, loosely tied handkerchief or strip of clean, soft cloth or 
bandage. Be sure to maintain verbal communication and physical contact with the victim. 

DO NOT let the victim rub eye(s). DO NOT let the victim keep eyes tightly shut. DO NOT 
introduce oil or ointment into the eye(s) without medical advice. DO NOT use hot water. 

In all instances when perfonning First Aid procedures personnel should follow guidelines for 
Bloodborne Pathogens. Use the PPE - gloves, disposable mouth-to-mouth resuscitators, safety 
goggles and overgarments supplied in Montgomery Watson First Aid kits. Report all First Aid 
incidents to the Health and Safety Manager immediately. 
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